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COJEP>XAHUE OBYUYEHUA

10 KJIACC

Tema 1. Buosiorusi kKak Hayka

buonorus kak Hayka. CBsi3b OHOJOTHHM C OOIIECTBEHHBIMU, TEXHUYECKUMHU
U IPYTUMH €CTECTBEHHBIMU HayKamu, puiocoduen, STUKOH, 3CTeTUKOM 1 ipaBoM. Posb
Oouonornn B (GOPMUPOBAHUM COBPEMEHHOW Hay4yHOW KapTHHBI Mmupa. Cucrema
OMOJIOTMYECKUX HAYK.

MeTonbl MO3HAHUS KUBOW MPUPOJbI (HAOIIOACHHE, IKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccudukanus, MoIeIMPOBaHUE, CTATUCTUYECKAst 00pa00OTKa TaHHBIX ).

Jemoncmpavyuu:
Ilopmpemuwi: Y. Japsun, I'. Mennens, H.K. Konbros, [Ix. Yorcon u @. Kpuk.
Tabauywl u cxemsl: «MeTOIbI TO3HAHUS KUBOW TPUPOIBD.

Jlabopamopnsie u npakmuueckue padoomol:
[Tpaktuueckast padota Ne 1. «Mcnonb30BaHue pa3IMdHbIX METOIOB MPU U3YUCHHUH

OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cCTEMbI M X OPraHU3aIUsA

JKuBbie cucrempl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. Otiuuue
J)KMBBIX CHCTEM OT HEOPTaHUYECKOU ITPUPO/IBI.

CpoiicTBa OMOCHMCTEM M HMX pa3HOOOpasue. YPOBHU OpraHU3aIMH OHOCHCTEM:
MOJICKYJISIDHBIN, KIIETOYHBIM, TKAHEBBIA, OPTAHU3MEHHBIM, MNOMYJSIHIUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTreoeHOTHYECKUH ), OnOC(hEpHBIi.

Hemoncmpauuu:
Tabauyst u cxemvi: «OCHOBHBIC PU3HAKH KU3HWY», « YPOBHU OpraHU3aIldN KUBOM

TPUPOIBI».
Obopyoosanue: moaenb mosiekynsl JIHK.

Tema 3. XuMunueckuii coCTaB M CTPOeHHE KJIETKH

XUMHAYECKUM COCTaB KIETKM. XUMHUUYECKHE DJIEMEHTHI: MAaKPOAJIEMEHTHI,
MHKPOAJIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMA BOJBI U MUHEPAJIBHBIX BELIECTB B KIIETKE. llognepxanre 0cMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue OENKOB. AMHUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble W 3aMEHHMbIE AMUHOKHCIOTHI. AMHUHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBI OE€ITKOBOW MOJIEKYNbI (IepBUYHAS, BTOPUYHAS, TPETHUHAS M YETBEPTHUHAS
CTpYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buonornyeckue GpyHKIMM OEIKOB.

depmeHThl — Oumosiormueckue karanu3atopbl. CTpoeHue (epMeHTa: aKTHBHBIM
HEeHTp, cyocTpatHas crnenupudHoctb. Kopepmentsl. Buramunpl. OTinnuaus pepMeHTOB
OT HEOPraHWYECKUX KaTaanu3aTOPOB.



VYrneBoabl: MOHOcaxapuisl (TIIOKO03a, pub03a M Ae30Kcupu003a), Aucaxapujibl
(caxapo3a, 1aKTO3a) U Mojaucaxapuabl (Kpaxmal, IMKOTeH, 1euoi103a). bruonoruueckue
(GyHKIHU YTIIEBOJIOB.

Jlumuaer: Tpurmuuepuasl, pochomunuasl, crepousl. ['napodunasHO-rHAPOPOOHBIE
cBoiicTtBa. buonornueckue @yHkiuu aunuaoB. CpaBHEHUE YIJIEBOJIOB, OEIKOB U
JIMITAJIOB KaK UCTOYHUKOB YHEPTUH.

Hykneunossie kucnotel: JJHK nu PHK. HykneoTuabl — MOHOMEPHI HYKJIEMHOBBIX
kucnoT. Ctpoenne u pynkuuun JHK. Ctpoenue u ¢pynkuun PHK. Buast PHK. AT®:
CTpO€HUE U (PYHKIIUH.

[{utonorus — Hayka o kieTke. Kierounas Teopust — npuMep B3auMOIEHCTBUS UAEH
U (aKTOB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KIETKHU.

Krnerka kak uenoctHas skuBasi cuctema. OOIIMe MPU3HAKU KJIETOK: 3aMKHYTas
HapyxHass MeMOpana, monekyibsl JIHK kak reHermyeckuil ammapar, cUCTeMa CHHTE3a
Oenka.

Tunsl KJIETOK: dyKapHOTHYecKass U IMpokapuoTuueckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTudeckon kiaeTku. Kiierounas ctenka 6akrepuil. CTpoeHrEe 3yKapHUOTHUECKOMN
KJIeTKH. OCHOBHBIE OTJIUYMS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAsl CTEHKA, IJIMKOKAJIUKC, WX
¢ynkuuu. Ilnazmarnyeckas memOpaHna, €€ cBoiicTBa W (QyHKuuu. LluTomnasma m eé
opraouabl. OpHomemOpanHble opraHougsl kieTku: OIIC, anmapar ['onbrxw,
an30coMbl.  IloilyaBTOHOMHBIE ~ OpraHOWJABI  KJIETKA: MHUTOXOHJPHUM, IJIACTUABL.
[IpoucxoxaeHne MUTOXOHIpUH U TiacTul. Buael mnactua. HemeMOpaHHbIe OpraHOUIbI
KJIETKU: PUOOCOMBI, KJIETOYHBIM LEHTP, LIEHTPUOIN, PECHUYKH, XTYTUKU. DYHKIUU
OPTraHOMIOB KJIETKH. BKItoueHus.

Anpo — perynatopHblid UeHTp kieTku. CTpoeHue sapa: saaepHas 000JI0uKa,
KapuoIUIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BENIECTB B KIIETKE.

Hemoncmpauyuu:

Ilopmpemwi: A. JleBenryk, P. I'yk, T. IlIBanu, M. Illneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, K.M. bap.

Jluazpammsl.: «PacnipeneneHne XMMUUECKUX 3JIEMEHTOB B HEKUBOW MPUPOJEL»,
«PacmnipenieneHne XMMUYECKUX JIEMEHTOB B )KUBOU MPUPOIEH.

Tabnuyvt u cxemovl: «llepuoguyeckass TabIMIla XUMHYECKUX DIIEMEHTOBY,
«CtpoeHue MOJCKyIbl BOJb», «buocunTes Oenkay, «CTpoeHHE MOJIEKYJbI OClKay,
«Ctpoenue pepmentay, «Hyknennossie kucnotsl. JJHK», «Ctpoenue monekynst ATDy,
«CTpoeHue SyKapuoTHYECKOW KIeTKn», «CTpoeHue >KUBOTHOW KiIeTKn», «CTpoeHue
pacTUTeNbHOM KieTkn», «CTpoeHue MPOKapuOTHYECKOW KiaeTku», «CTpoeHue sapa
KJICTKN», « YTIEBOIABD, «JIMIIUIBI».

ObopyoosaHue: CBETOBOW MHUKPOCKOI, OOOpyJOBaHWE [JIi TPOBEICHUS
HAOJIIOJICHUM, U3MEpPEHUM, HSKCIEPUMEHTOB, MHKpOMNpernapaTbl  PaCTUTEIIbHBIX,
YKUBOTHBIX M OaKTEepHUAIIbHBIX KIIETOK.



Jlabopamopnvie u npakmuueckue padomaoi:

JlabopaTtopHas padota Ne 1. «M3yueHne KaTaauTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiIa3bl WU KaTajla3bl)y.

JlabopaTtopHas padota Ne 2. «3ydeHne cTpoeHuUs KIETOK PACTEHUM, )KUBOTHBIX U
OaKTepuil MojJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMUCAHHUE.

Tema 4. ’KusHenesiTeJJbHOCTb KJIETKH

OOmeH BemiecTB, WM MeTa0oIM3M. AccuMuiaIus (TJIaCTUYECKUH OOMEH)
U JUCCUMWIALMS (PHEPreTUUeCKuid OOMEH) — JIB€ CTOPOHBI E€IUHOIO0 IMpolecca
MeTabonmu3ma. Ponab 3aKOHOB COXpaHEHHUsS BEUIECTB W DJHEPIrUM B TIOHUMAHHH
MeTabonmn3ma.

Tuner oOMmeHa BemiecTB: aBTOTpOdHBINM u reTepoTpodHbi. Pomb (epMeHTOBB
0oOMEHe BEIIECTB U MPEBPAIICHUH YHEPTUU B KIIETKE.

dotocunte3. CBeroBass U TeMHOBas (a3pl GoTocuHTe3a. Peakuuu doTocuHTE3A.
OddextuBHOCTh PoTOCHHTE3a. 3HaUeHHE (DOTOCHUHTE3A JIs )KU3HHU Ha 3emie. BiausHue
yCJIOBUM cpenbl Ha (OTOCHMHTE3 W CHOCOOBI TMOBBIIMIEHUS €ro MPOJYKTUBHOCTUY
KYJbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIoUe OaKTepuu. 3HaUYeHUE XeMOCHUHTE3a JIJIs )KU3HU
Ha 3eMII€.

OHepreTuueckuii oOMeH B KieTrke. PacmieruieHue BeUIECTB, BBIJIECICHUE
U aKKyMYJIMPOBAaHUE DHEPTUU B KIETKE. DTambl YHEPreTUYecKoro ooOMeHa. [ umkonus.
bpoxenne u ero Buapl. KucimopogHoe OKHCIEHHE, WM KJIETOYHOE JbIXaHHE.
OxucnurensHoe pochopmmupoBanue. IPPEeKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

Peakiuun matpuuHoro cuntesa. ['enernueckass undopmarus u JHK. Peanuzamus
reHeTudecko wuH(opManmu B KIeTKe. [eHeTHYeCKui KO U €ero CBOMCTBA.
Tpanckpuniusi — marpuunbiii cuate3 PHK. Tpaucnsius — 6uocunTe3 Oenka. DTtarbl
tpancisiiuu. KonupoBanue amuHokuciaoT. Posb pubocom B OrocuHTese Oemnka.

Heknerounsie Qopmbr xu3Hu — Bupychl. Mctopus otkpeitus Bupycos(/l.H.
NBanoBckwuit). OCOOCHHOCTH CTPOSHHUS M KU3HEHHOTO IMKJIa BUPYCOB. bakTepuodarmu.
bosie3Hn pacTteHuMil, KHUBOTHBIX M UEJIOBEKA, BbI3bIBa€Mble BHpycamu. Bupyc
ummyHoaeduiuta yenoseka (BMUY) — Bo3oyautens CITM/la. ObpaTHas TpaHCKpUIIIIHS,
peBepTasa u unTerpasa. [Ipodunaktuka pacpocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUM.

Hemoncmpavuu:

Hopmpemuwi: H.K. Konbsuos, /[.1. UBanoBckuii, K.A. Tumupszes.

Tabnuyer u cxemovl: «Tunbl nutaHus», «Metadbonuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii  oOMeH», «Xjoporact», «®Portocuntes», «Crtpoenue JIHK»,
«Ctpoenne u (pyHKIIMOHHpOBaHWE TeHa», «CuHTe3 Oenka», «['eHeTMueckuit KoMy,
«Bupyce», «bakrepunodarn», «Ctpoenune u xu3HeHHbIH 1uKI Bupyca CII]]a,
oakTeprodaray, «Pemmukarmms JTHK.

Obopyoosanue: wmopaenu-anmukanun «Yasoenue JIHK wu  Ttpanckpumnimsy,
«buocunres 0enka», «CTpoeHue KIeTkn», Moaeib cTpyktrypsl JJTHK.



Tema 5. Pa3MHOKeHHe 1 MHANBHAYAJIbHOE PAa3BUTHE OPraHN3MOB

KneTounsiii uki, Wiv )KU3HEHHBINA UK Ki1eTku. MHTepdaza u muto3. I[Ipouecchl,
nporekatoume B uHTep(daze. Permnmukauus — peaknuss marpuyHoro cuuteza JIHK.
Crpoennie XxpoMocoM. XpOMOCOMHBIN HA00p — KapuOTUN. JIUTUIONIHBIN U TarIOUIHBINH
XpPOMOCOMHBIE HaOOphl. XpomaTuabl. LluTONOrMYEeCKHe OCHOBBI Pa3MHOXKEHUS W
WHJMBUAYAJILHOTO Pa3BUTHSI OPTaHU3MOB.

Henenue xknetku — muto3. Ctaauu mutosa. [Iporecchl, Mpoucxoasinre Ha pa3HbIX
CTaJusAX MUTO3a. bBHOIOrnYecKuil CMBICT MUTO3A.

[Iporpammupyemasi TuOENb KIETKUA — allonTO3.

®opmbl pa3MHOXKEHHSI OpPraHU3MOB: Oecrojioe M TMoJioBoe. Buasl Oecronoro
Pa3MHOXKEHUA:  JIEJICHHE HAABOE, IIOYKOBAaHWME OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKycCTBEHHOE KIOHUPOBAHHE
OpPraHU3MOB, €0 3HAUECHHE JIJISl CENEKIUU.

[TonoBoe pa3MHOXKEHHE, €0 OTINYMS OT OECION0rO.

Meito3. Craguu wmeno3a. Ilpoueccel, npoucxomsmme Ha CTaausaxX Menosa.
[ToBenenune xpomocoMm B Mmeio3e. KpoccuHroBep. bruonaornueckuii CMbICH U 3HAYCHUE
Meno3a.

["ameTorenes — mpoiecc oOpa3oBaHUs MOJOBBIX KIETOK Yy UBOTHBIX. [looBbie
JKeJe3bl: CEMEHHUKU U sindyHUKU. OOpa3oBaHUE U Pa3BUTUE MOJOBBIX KJIETOK — T'aMeT
(cmepmaTto3ou, SMIEKIeTKa) — crepMaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOSHUS
ANIEKJIETOK U ciepMaro3ouaoB. Omnonorsopenue. [laprenorenes.

NunuBnayanbHOE  pa3sBUTHE (oHTOTEHE3). OMOpUOHANIBHOE ~ Pa3BUTHUE
(omOpuorenes). Otarnbl SMOPHOHATBLHOTO PA3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX:
npobneHue, racTpyisinus, opraHorere3. I[loctamOpuonanbHOe — paszButue. Tumbl
NMOCTAIMOPHOHAIBHOTO Pa3BUTHSL: MPSMOE, HEpsAMoe (JIMYuHOUHOE). BiusiHuecpensl Ha
pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CHOCOOHBIE BBI3BIBATh BPOXKACHHBIE YPOICTBRA.

Poct u pa3zButue pactennii. OHTOreHe3 IIBETKOBOTO PACTEHUs: CTPOCHHUE CEMEHHU,
CTaJuy Pa3BUTHSL.

Jemoncmpavuu:

Tabnuyvt u  cxemvi: «DopMbl  pa3MHOKEHHUS  OpPraHU3MOBY», «JIBoitHOE
OIJIOZIOTBOPEHUE Y LIBETKOBBIX PACTCHUN», «BereratTuBHOE pa3MHOXKEHUE PACTEHUID,
«/enenue kierku 6akrepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTPOCHHE XPOMOCOMBI»,
«Knerounsii ukim», «Permmukamua JIHKY, «Mwutosy, «Meio3y», «lIpsiMoe u Henpsimoe
pa3BuTue», «l'ameToreHe3 y MIIEKOMUTAIONUX M 4YeloBeKka», «OCHOBHbIE CTaIUH
OHTOT'€HE3a».

Obopyoosanue: MHUKPOCKOTI, MUKPOTIpenapaThl «CriepMaTo30u1bl
MJICKOMUTAIOMIETO», <« SHleKIeTka MieKonuTaonero», «KapuokuHes B KIETKax
KOpEIIIKa JIyKa», MarHuTHas Mojenb-amumkanusa «Jlenenue wierkn», moxens JHK,
MoJieTb MeTa(azHOU XPOMOCOMBI.



Jlabopamopnusle u npakmuyueckue paoomel:

JlabopaTtopnas pabota Ne 3. «Habmromenne MuTO3a B KIIE€TKaX KOHYMKA KOpEITKa
JIyKa Ha TOTOBBIX MHUKPOIIPEapaTaxy.

JlaboparopHast pabota Ne 4. «/3yueHue CTPOSHUS IMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieacTBEHHOCTh M K3MEHYUBOCTH OPraHM3MOB

[Ipenmer u 3amaun reHETUKH. McTOopus pa3BUTHS T€HETHKU. Poiib murTonoruu
1 SMOpHOJIOTHUU B CTAHOBJICHUHU T'eHETUKU. BKilai pocCUUCKUX U 3apyOEKHBIX YUEHBIX
B pa3BUTHE TEHETUKU. MeToAbl TeHETUKH (THOPUI0JIOTMYECKUH, UTOTCHETUYECKUA,
MOJIEKYJIIpHO-TeHeTHYeCcKuii). OCHOBHBIE T'€HETHYECKHWE TMOHATUSA. | eHeThyeckas
CHMBOJIVKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacJle[OBaHUs IIPU3HAKOB, YyCTaHOBJIEHHbIE [. Menaenem.
MonorubpuiHoe cKpelnBaHue. 3aKOH €IMHO-00pa3usi THOPU0B MEPBOTO MOKOJICHHUS.
[IpaBuno n1oMUHHUPOBAHUA. 3aKOH PACIHICIUIEHHUS MPU3HAKOB. [ UMOTE3a YNCTOTHI TaMeET.
[TonHOE ¥ HEMOTHOE JOMUHHUPOBAHUE.

JurubpuaHoe ckpenyMBaHue. 3aKOH HE3aBUCHMMOIO HACJIEAOBaHUS MPU3HAKOB.
[{uToreHeTuyeckre  OCHOBBI  JIUTHOPUIHOTO  CKPEHIMBaHUA.  AHaIU3UpYIOIICe
ckpenuBanue. VcCnonb30BaHWE AHAIM3UPYIOMIETO CKPEIIMBAHMUA ISl OMPEIACIICHUS
TE€HOTHIIA OCOOHU.

CuerieHHOe HacienoBaHue npusHakoB. PaGora T. MopraHa no CIHEIUIEHHOMY
HACJIEIOBAaHUIO T€HOB. HapylleHue cuensienns TeHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHas T€OpHUs HACIEACTBEHHOCTH. [ eHeTUUEeCKME KapThI.

['enetnka mnona. XpOMOCOMHOE OMNpENEICHUE Ioda. AYTOCOMBI M IOJIOBBIE
XpoMocoMbl. ['oMOraMeTHbI€ U reTeporaMeTHbIie Opranu3Mel. HacnegqoBanue npusHaKkos,
CLETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BUBI N3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAs. Posb
cpenbl B HEHACTEJACTBEHHOM HW3MEHYMBOCTHU. XAapaKTEPUCTUKA MOIUMDUKAITMOHHON
W3MEHYMBOCTA. BapuanMOHHBIA psAI W BapualuuMoHHas Kpusas. Hopma peaxkuumn
npu3Haka. KoinuecTBeHHbIE U KAYECTBEHHBIE MPU3HAKU U UX HOpMa peakuuu. CBolcTBa
MOU(DUKAIMOHHOW U3MEHUUBOCTH.

HacnencrBennas, wiM TeHOTUIIMYECKas, W3MEHUUBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. Mel03 U MOJOBOM MPOIECC — OCHOBA KOMOMHATUBHOW M3MEHYHUBOCTH.
MyrtanronHas u3MeH4uMBOCTh. Kilaccudukanus MyTauuid: TE€HHBIE, XPOMOCOMHBIE,
reHomHble. Yactora u npuyuHBl MyTanuil. MyTareHdbsle  (akTOphl. 3aKOH
TOMOJIOTHYECKUX PSAIOB B HAacaeACTBeHHOM n3MeHunBoctu H.U. BaBuioga.

BHesnepHas HaclieICTBEHHOCTh U U3MEHUYHUBOCTb.

['eneruka yenoseka. Kapuotun yenoBeka. OCHOBHBIE METO/Ibl TEHETUKHU YETIOBEKA:
reHeaJoruueCKui, OJM3HEIOBBIN, [IUTOTCHETUUECKUM, OMOXUMUYECKUHN, MOJIEKYIISIPHO-
TEHETUYECKUU. CoBpemeHHOe ONPEAEIIECHNE TE€HOTHIIA: ITOJTHOT€HOMHOE
CEKBEHUPOBAHUE, T'E€HOTUIIMPOBAHUE, B TOM uucie ¢ nomoupro [I[P-ananu3a.
HacnencrBennnle 3a001e€BaHus Y€I0BEKA: T€HHBIE 00I€3HH, OOJIE3HH C HACJIEACTBEHHOM



MPEAPACIIONIOKEHHOCThIO, XpPOMOCOMHBIe Oone3Hn. CoMaThuueckue U TeHEpPaTUBHBIC
myTtari. CTBONOBBIE KiIeTKH. [IpMHIMIIBI 3M0pOBOTO 00pasza >KU3HH, JTUATHOCTHKH,
npodUIaKTUKA W JIEYCHUS TEeHETHYeCKuX OoJie3Held. Meauko-reHeTHYeCKoe
KOHCYJIbTUPOBAaHKE. 3HAYCHUE MEAUIIMHCKON I'€HETUKU B MPEIOTBPALICHUU U JICYCHUU
FeHETHYECKUX 3a00JI€BAHNH YEJIOBEKA.

Jemoncmpavyuu:

llopmpemwi: I'. Mengens, T. Mopran, I'. ne @pu3z, C.C. UerBepukos, H.B.
Tumodees-Pecosckuii, H.J. BaBunos.

Tabauyvl u cxemovl:. «MOHOTHOPUAHOE CKpEIIMBAHUE U €0 IUTOTCHETUYECKas
OCHOBa», «3aKOH pAaCLICIUICHHUS U €r0 LUTOTE€HETUYECKass OCHOBa», «3aKOH YHCTOTHI
ramet», «/urmbpumHoe ckpemmuBanue», «lluTomormdeckne OCHOBBI JAUTHOPHIHOTO
CKpelmuBaHus», «Meio3», «B3auMOJEHCTBUE AJIENBHBIX TE€HOBY», «l €HeTHYeCKHe
KapThl pPACTEHHM, XWUBOTHBIX M YEJIOBEKa», «l'eHeThka mnoja», «3aKOHOMEPHOCTH
HaCJIEJIOBaHUsI, CIICTUICHHOTO C MOJIoM», «KaproTumsl 4enoBeka U *KUBOTHBIX», «Buabl
U3MEHUYMUBOCTH», «MoaudukaloHHas HW3MEHYMBOCTHY, «HacnmemoBanue pesyc-
bakTopa», «I'eHeTHKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTh.

Obopyoosanue:  monenu-aniukanuu  «MOHOTHOpUIIHOE  CKpEIIUBaHUEY,
«Henonnoe  nmomuHupoBanue»,  «luruOpugHoe  ckpemuBanue»,  «llepekpéct
XpOMOCOMY», MHKPOCKOI U MHKporpenapaTt «Jlpozoduna» (Hopma, myranuu (Hopmbl
KPBUIbEB U OKPACKH Tela), repbapuii «['opox moceBHOM».

Jlabopamopnsie u npakmuueckue padoomol:

JlaGopatopHas pabdora Ne 5. «UM3yueHuwe pe3yabTaTOB MOHOTUOPUIHOTO H
JTUTHOPUIHOTO CKPEIIUBAHUS Y 1p030( Uikl HA TOTOBBIX MUKPOTIPEIIapaTax».

JlaGoparopnas pabota Ne 6. «M3ydeHne mMoaubUKaIMOHHON W3MEHYHUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PAJIa ¥ BAPUALMOHHON KPUBOWD.

JlabopaTtopHas pabora No 7. «AHanu3 MyTanuid y Jpo30(Hiibl Ha TOTOBBIX
MUKpOIpenaparax.

[Tpaktraeckas pabota Ne 2. «CocraBreHue v aHaJINU3 POAOCIOBHBIX YETOBEKAY.

Tema 7. Cesekuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH

Cenekys Kak HayKa ¥ IPOLECC. 3apOKIAECHUE CEJIEKINN U TOMECTUKALMUSA. Y YEHNE
H.W. BaBunoBa o 1ieHTpax MpOUCXOXKIEHUS U MHOT000pa3usi KyJbTYPHBIX PAaCTCHUI.
LleHTpBbI TPOUCXOKIAEHUS TOMAIIHAX KUBOTHBIX. COPT, MOpOAa, IITAMM.

CoBpeMeHHbIE METO/bl CeNeKIMH. MaccoBblii M WHIUBUIYAIBHBIA OTOOPBI
B CEJICKIMM pPACTEHH M KUBOTHBIX. OlleHKa 3KCTepbepa. bIM3KOpOACTBEHHOE
CKpenuBanue — HHOpuauHT. Yncras nuansa. CKkpemuBaHUue YUCTHIX JTUHUN. ['eTeposuc,
win rubpuaHas cuna. HepoactBeHHoe ckpeniuBaHue — ayTOpuauur. OtnanéHHas
rubpuanzanus u e€ ycnexu. VcKkyccTBeHHBIN MyTareHe3 M MOJydyeHHUE IMOJIUIIIIOU/IOB.
JlocTrkeHns CeIEKINNA PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

BHOTEXHOJIOTHS KaK OTpaciib MPOU3BOACTBA. | €HHAsI MHXKEHepHs. DTanbl CO3JaHUs
pekoMOuHanTHOM JIHK 1 TpaHcrennsix opranu3mMoB. KieTouHas WHXKeHEpHs.



Krnerounsle KynabTypbl. MUKpOKIOHAIBHOE pa3MHOXeHuEe pacteHui. KiioHupoBanue
BBICOKOIPOAYKTUBHBIX  CEIbCKOXO3SIMICTBEHHBIX  OPraHMW3MOB.  DKOJOTUYECKHUE
u aTHdeckue npodseMbl. MO — reneTndecku MOAUPUIIIPOBAHHBIE OPTaHU3MBI.

Jemoncmpavyuu:

Ilopmpemwvi: H.W. BaBunos, U.B. Muuypum, I'.Jl. Kapnieuenko, M.®. 11BaHoB.

Tabauywl u cxemol: kapta «LleHTpBI MPOUCXOXKACHUS U MHOTOOOPA3us KyJIbTYPHBIX
pacteHui», «Ilopoapl HOMamHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX PAacCTEHHI»,
«OTtnanéunas rudbpunuzanus», «Padotsl akagemuka M.®D. UBanoBay, «Ilonummonausy»,
«O0BbekThl  OnorexHosmorun»,  «Kierounele  KyJabTypel U KIOHUPOBAHHE,
«KoHcTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOM).

ObopydosaHue.: MyISKU TJI0JJ0B U KOPHETIOAOB AUKUX (POPM U KYJIBTYpPHBIX
COpPTOB pacTeHuid, repoapuii «CeabCKOX035UCTBEHHBIE PACTCHUS.

Jlabopamopnsie u npakmuueckue pabomol:

Okckypeust « OCHOBHBIE METOIBI M JOCTHIKEHUS CEJIEKIIMU PACTEHUN U )KUBOTHBIX
(Ha CEJIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA y4acTOK,B
TEIUTMYHOE XO35IICTBO, Ta00PATOPHIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosOLIMOHHAS OMOJIOTHUS

[Ipennochulku BOSHUKHOBEHUS YBOJIOIMOHHON TEOPUU. DBOIIOLMOHHAS TEOPHUS U
e€ MecTo B Onosioruu. BiusiHue 3BOTIONMOHHON TEOpUU Ha Pa3BUTHE OMOJIOTUU U JPYTHUX
HayK.

CBugerenscTtBa  3BomoUMU.  [laneoHTOnOrMuYeckue:  MOCIENOBATEIBHOCTD
MOSIBJICHUS BHJOB B  MAJCOHTOJIOTUYECKOW  JICTOMHCH, TIEPEXOJHbIE  (POPMBI.
buoreorpaduyeckue: cxocTBO U paznuuue ¢ayH u Gpop MaTepruKkoB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA M  paziuyusi JIMOPHUOHOB pa3HBIX BHUOB
MO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKHE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
pyIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX TMyTell y Bcex
OpraHU3MOB.

OposonmonHas teopust Y. Jlapsuna. [Ipeanochliki BO3HUKHOBEHHUS TApBUHU3MA.
JIBroKyIue Cuibl 3BOJIONUM BUAOB 1O JlapBuHy (M30BITOYHOE DPA3MHOKEHHE IPHU
OTPAaHUYEHHOCTH  PECypCcoB,  HeompenenéHHas  W3MEHUMBOCTh, Ooppba  3a
CYIIIECTBOBAHHE, €CTECTBEHHBINA OTOOD).

Cuntetnyeckas teopus 3Botonnn (CTI) u €€ OCHOBHBIE MOJIOKEHUS.

MukposBostonus. [Tomynsuus kak eIMHUIA BUIA U SBOJTIOLIUAH.

JBrxyniye cuibl ((akTophl) SBOIIOLUH BUIAOB B MpUpoe. MyTallMOHHBIN MpoIece
¥ KOMOMHATUBHAS U3MEHYUBOCTD. [lomyssiiinOHHbBIEC BOJIHBI U Apeid reHoB. M3omsius u
MUTpaIys.

EcTtecTBenHbIi 0TOOp — HarpaBistonuil pakTop 3Botonuu. GopMbl €CTECTBEHHOTO
oTOOpa.



ITpucnoco0IEHHOCT,  OPraHM3MOB  Kak  pe3ynbrar sBomonuu. [Ipumepst
IPUCTIOCOOICHUN Y OPraHu3MOB. ApoMOp(O3bl U UINO-aJaNTALUH.

Bun u BunooOpazoBanue. Kpurepuu Buna. OcHoBHbIE (OPMBI BUA00OpA30BaAHUS:
reorpauyeckoe, IKOJI0rMIeCcKoe.

Maxkpossomoniusi.  dopmbl  3BomrouMu:  (uIeTHYECKas,  JAWBEPreHTHas,
KOHBEpIeHTHasl, napasuienbHas. HeoOpaTUMOCTb SBOJIOLUH.

[TpoucxoxneHne OT HeclNeUUaIN3UpOBaHHBIX HpenkoB. IIporpeccupyromast
creruanu3anus. AJanTUBHAs paguarys.

Jemoncmpavyuu:

Ilopmpemuwi: K. JIunnen, XK.b. Jlamapk, Y. Japsun, B.O. KoBanesckuii, K.M. bap,
9. I'ekkenp, @. Mromnep, A.H. Cesepiios.

Tabauywl u cxemol: «Pa3BUTHE OPraHMYECKOro MUpa Ha 3emiie», «3apoAbIlIn
NO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukcy, «PopMbl O0OpPHOBI 3a CyIIECTBOBAHHUEY,
«EctectBenHbI 0TOOP», «MHOT0O00pa3ue copToB pacteHui», «MHoroodpasue mopos
KUBOTHBIX», «llomynsiuum», «MyTallMOHHAas W3MEHYHMBOCTBY, «APOMOPPO3bI»,
«Mnnoamantamuny, «O01as aerenepanusy, «JBuxyiue cuiibl 3Bosronuny», «Kapra-
cxema Mapumipyta nytemectBus Y. [lapsuna», «boppba 3a cyliecTBOBaHHEY,
«IIpucnocobseHHOCTh ~ OpPraHU3MOBY, «I"eorpaduueckoe BHUJI000pa30BaHuE,
«IKOJOTMYECKOE BUAOOOPA3OBAHUEY.

Obopyoosanue: KOJIIEKIHUS HACEKOMBIX C Pa3IUYHBIMU THUIIAMH OKPACKH, HA0Op
IUIOZIOB U CeMsIH, KoyuieKuus «[Ipumepbl 3alIUTHBIX NPUCIOCOOJIEHUHN Y JKUBOTHBIX,
Mozenb «OCHOBHBIE HaNpaBlIEHUS SBOMIONUM», O00bEMHas wmojenb «CTpoeHue
TOJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KOJUIeKIus «©@OpMbl COXpPaHHOCTH UCKOTAEMBbIX
KUBOTHBIX W pacTeHWil», Mozenb ammiukanus «llepekpécT XpoMOcOoM», BIIaKHBIE
npenapathl «Pa3BuTue HacekoMoro», «Pa3BuTue JIATYIIKW», MUKpOIpenapar
«dpozoduna» (Hopma, myTauuu GopMbl KPbUTLEB U OKPACKH TEJa).

Jlabopamopnsle u npakmuueckue paoomaol:

Jlabopatopnas pab6ora Ne 1. «CpaBHeHuwe BHAOB 1O MOPGHOJIOTHIECKOMY
KPUTEPHIO».

JlaGoparopHas pabora Ne 2. «Onucanwe mPUCTOCOOICEHHOCTH OpraHu3Maun
e€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHUE U Pa3BUTHE KU3HH HA 3emJie

JloHayuHble TPENCTABICHUS O 3apOXKJICHUM KU3HU. HaydHble THUNOTE3BI
BO3HUKHOBEHUS JKM3HU Ha 3emJjie: aduoreHe3 M maHcnepmus. XuMUdecKas SBOJIOIHS.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTaHUIECKUX. DKCIIEPUMEHTATLHOE
MOATBEPKACHUE XUMHUUECKOM »HBOONMHM. HavanbHble dTambl  OMOJIOTHYECKON
somoruu. ['unoreza PHK-mupa. @dopmupoBanume MeMOpaHHBIX CTPYKTYp W
BO3HUKHOBEHHE TMPOTOKIETKU. llepBbie kileTkm u ux 3Bomonus. PopmupoBaHUe
OCHOBHBIX IPYMII )KUBBIX OPTaHU3MOB.



Paszeutne xu3Hum Ha 3emse mo 3paMm U nepuojgaMm. Karapxei. Apxeickasu
npotepo3oiickas 3pbl. [laneosoiickas 3pa u e€ mepuoasl: KeMOPUNUCKII, OPTOBUKCKHM,
CIJIYPUMCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIMN, TIEPMCKHUM.

Me3o30lickas 3pa ¥ €€ Neproabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbINM, AHTPONOTEHOBBIH.

XapakTepucTUKa KIMMaTa W TEOJOTMYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
ABOJTIOITUY PACTUTEILHOTO U )KUBOTHOTO MHpa. ApoMOpd 036l y paCTEHUH U )KUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE TPYIIT )KUBBIX OPTaHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak OTpakeHue dBomrouud. (OCHOBHBIE
CHUCTEMAaTUYECKHE IPYIIbI OPraHU3MOB.

OBOJIIOLMSA YEJIOBEKA. AHTpPOIOJOTHS Kak Hayka. Pa3BuTHe NpeACTaBIICHUI
0 IIPOUCXOKACHUU YeloBeKa. MeToibl n3yueHus aHTpornoreHe3a. CxoACTBa U pa3Inyus
YEJIOBEKA U KUBOTHBIX. CUCTEMATUUECKOE MOJIOKEHNE YETOBEKA.

JIBrkymue cuiibl (pakTopsl) aHTporioreHe3a. HacnencTBeHHass M3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIEeCTBEHHBIN 00pa3 >KWU3HHU, M3TOTOBIECHUE OpPYIAUN Tpyza,
MBIIIJICHUE, PEUb.

OCHOBHBIE CTagMM W BETBH HBOJIOLMM YEJIOBEKA: aBCTPAJIOMUTEKH, YelIoBeK
yMeJblid, YeloBek NpsaMoxoasuui, YermoBek HeaHAepTadbCKui, YeloBeK pa3yMHBIN.
Haxonku mckomaeMbIX OCTaTKOB, BpeMs CYIIECTBOBAHHUA, 00JIACTh pacHpoCTpaHEHUs,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

UYenoseueckue packl. OCHOBHBIE OOJIBIIUE paChl: €BPOIEOMAHAS (€Bpa3uiickas),
HErpo-aBCTpasiouHas (IKBATOpUaIbHAs), MOHTOJIOMIHAS (a3UaTCKO-aMEpPUKAHCKas).
UepTbl MpUCITIOCOONICHHOCTH TPEJCTABUTENICH YEJOBEUYECKUX pac K  YCIOBUSIM
cyuiecTBoBaHus. EAMHCTBO yenoBevyeckux pac. Kputuka pacusma.

Hemoncmpauuu:

llopmpemui: ®©. Penu, JI. [Tactep, A.N. Onapun, C. Mumnep, I'. FOpu, Y. JapBuH.

Tabnuyvr u cxemwl:. «Bo3nukHoBeHue CoOJHEUYHOM cHCTEMBI», «Pa3putue
OpraHnueckoro  mupa»,  «PacturenbHas  KieTka», <« KUBOTHas  KIETKay,
«IIpokapuotnueckass kieTka», «CoBpeMEHHasi CHCTeMa OpPraHUYeCcKOro MHpPay,
«CpaBHEHHE aHATOMUYECKUX UYePT CTPOCHUS YeJIOBEKa U YeJI0BEKOOOPa3HbIX 00€3bIH,
«OCHOBHBIE MECTa MAJICOHTOJOTHUYECKUX HAXOJO0K MPEAKOB COBPEMEHHOTO YEJIOBEKAY,
«/lpeBHeimme moan», «JpeBHue moan», «llepBbie  COBpEMEHHBIE  JIFOAWY,
«HemoBeyeckue pachbh».

Obopyoosanue: mynsixu «lIpoucxoxaeHune yeroBeka» (OIOCTHI aBCTPAIONMUTEKA,
MUTEKAHTPOTa, HeaHAepTallblla, KPOMaHbOHIIA), CJICMKUA WU N300pakKeHUs KaMEHHBIX
OpyAMii  MEepBOOBITHOrO  4eloBeKa  (KaMHHU-uommepbl,  pyoOusa,  ckpebia),
reoXpoHoyiornyeckas Tabiuia, KoJueKius «DopMbl COXpPaHHOCTU HCKOMAeMBbIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopuvie u npakmuueckue padomal:
[Tpaktnueckast pabora Ne 1. «l3ydyeHue HCKONMaeMbIX OCTATKOB pacTEHUM
Y KUBOTHBIX B KOJUIEKLIHSIX).
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DKcKypeus «IBOJIONUS OPraHMYecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIN
WIM KpaeBeAUYECKU My3€eil).

Tema 3. Opranu3zmbl 1 OKpPYKAOIIAs cpeaa

DKOJIOrus Kak HaykKa. 3aJadd W pasfesibl dKOJIOTMH. MEeTOIbl SKOJIOIMYECKHX
UCCIIEJOBAaHUN. DKOJIOTUNYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpeapl oOWTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, ITOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue  ¢akroppl.  Knaccudukamuss — SKOJIOTHUECKHX  (PaKTOPOB:
abuoTnyeckne, OMOTHUECKHUE U aHTPONOTeHHbIE. J[eficTBUE 9KOJIOTrHYeCcKHX (paKTOPOB Ha
OpraHU3MBI.

AbGuotnyeckue (akToOpbl: CBET, TEMIEPATypa, BIAKHOCTb. POTONEPUOAU3M.
[TpucnocoOneHnst OpraHu3MoB K JCHCTBHIO aOHMOTHYECKUX (PakTopoB. buomornyeckue
PUTMBI.

buotnueckue ¢daktopel. Buapl OMOTHYECKHMX B3aMMOAECHCTBUN: KOHKYpEHLMS,
XUIIHUYECTBO, CcUMOMO3 U ero ¢opmbl. [lapazutusm, koomepauus, MyTyallHu3M,
KOMMEHCAJIU3M  (KBapTHUPAHCTBO, HAXJIEOHUWYECTBO). AMEHCAIN3M, HEUTPAINU3M.
3HaueHHe OWOTMYECKHX B3aUMOJECHCTBUMU JJii  CYUIECTBOBAHHA OpPraHU3MOBB
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XapPaKTEPUCTUKN NOMYIAUUU. OCHOBHBIE TIOKA3aTENH MTOMYJISLUN:
YUCJIEHHOCTbD, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUrpaLusd. JJnHamuka
YUCJICHHOCTH TOITYJISIUUN U €€ PETyJISIIus.

Jemoncmpavyuu:

THopmpempsi: A. I'ym6onpar, K.®. Pynbe, O. ['ekkensb.

Tabauyvr u cxemwvr: xapta «llpupomubie 30HBI 3emum», «Cpeasl oOUTaHUA
opranusmMoB», «®oronepuoauszm», «llonmymsuun»,  «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTHU MOMYJISIUNA UHPY30pUU-TyPenbKny, «[luiesbie enm.

Jlabopamopnvie u npakmuueckue padomoi:

JlaGopatopnas pabora Ne 3. «Mopdonorndeckue O0COOEHHOCTH pPaCTCHUN
13 Pa3HBIX MECT OOHUTaHUSI.

JlabopaTtopHas padota Ne 4. « BnusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktrueckast padota No 2. «IToacu€T mIoTHOCTH MOMYJISINI pa3HBIX BHIOB
pacTeHui».

Tema 4. CooOurecTBa M 3K0JI0THYECKHE CHCTEMbI
Coo0miecTBO opraHu3MoB — OuoneHo3. CTpykTypsl OHOIEHO3a: BHJOBas,
POCTpaHCTBEHHAsA, Tpoduueckas (muieBas). Bunbl-nomuaanTel. CBS3M B OMOIIEHO3E.
DKOJIOTHYECKUE CUCTEMBI (3KOCUCTEMBI). [IoHsATHE 00 SKOCHUCTEME U OMOTEOLICHO3E.
OyYHKITMOHAIbHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOAYIIEHThI, KOHCYMEHTHI, PEIYIICHTHI.
KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B dIKocucTeme. Tpoduueckue (MUILEeBbIC) YPOBHU
skocucteMsl. [Tuimessie nienu u cetn. OCHOBHBIEC MMOKA3aTEM SKOCUCTEMBI: OroMacca,
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OPOAYKIHUA. OKOJOTMYECKHE NUPaMUAbl: MNPOAYKIMHU, YHUCICHHOCTH, OHOMACCHI.
CBoliCcTBa 3KOCHUCTEM: YCTOMUHUBOCTD, CAMOPETYJISALMS, pa3BuTue. CyKueccus.

[IpupoHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCHCTEMa XBOWHOTO WIIU
HIMPOKOJIUCTBEHHOTO JIeca.

AHTpOIIOT€HHBIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI. YPpOO3KOCHCTEMBI.
buonornyeckoe U X03s1iICTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3zHooOpazue kak Qakrtop ycTrolumBoct dkocucteMm. CoxpaHeHue
OMOJIOTHYECKOTO pa3HO0Opasus Ha 3emIie.

VYuenue B.W. Bepuanckoro o 6uocdepe. I'panuiibl, cocTaB U CTpyKTypa Ouochepsl.
XKusoe BemectBo u ero ¢yHkuu. OcobeHHOCTH Ouochepsl Kak TIOOATBHOM
AKOCHUCTEMBI. /[[MHaMuYeckoe paBHOBECHE U 0OpaTHasl CBsA3b B Ouocdepe.

KpyroBopoTsl BenecTB 1 OMOT€0XMMHUECKHE ITUKIIbI 2JIEMEHTOB (yriepoja, a30Ta).
3oHabHOCTH OUOCchepbl. OCHOBHBIE OMOMBI CYIIIH.

UenosedecTBO B Onocdepe 3emiin. AHTPONOTEHHBIE HU3MEHEHHST B Ouocdepe.
['1oGaibHbIE KOJOTUYECKHE TPOOIIEMBI.

CocyiiecTBoBaHl€e MPUPObI U yesmoBedecTBa. CoxpaHeHue OnopazHooOpasus Kak
OCHOBa ycToWyMBOCTU Onocdepbl. OCHOBA PallMOHAIBLHOIO YIPAaBICHUS IPUPOIHBIMU
pecypcamu U UX UCIOJIb30BaHue. JloCTHKeHUs: OMOJIOIMH U OXpaHa IPUPOJIBI.

Jemoncmpavyuu:

Ilopmpemuwi: A JIx. Tencnu, B.H. Cykaués, B.I1. BepHaackuii.

Tabauyvr u cxemwvi: «llumesbie nenu», «bUOLIEHO3: cOCTaB W CTPYKTypay,
«IIpuponusie coobmectBa», «llemu mnuTaHus», «IKOJOTUUECKas MUPaAMUIAY,
«buocdepa u yenoBek», «IKOCHCTEMa HIMPOKOIUCTBEHHOTO Jieca», «IDKOCUCTEMA
XBOMHOIO Jeca», «buorneno3 Bogoémay, «ArpoueHos», «lIpuMepHble aHTPOIIOTEHHbIE
BO3JCUCTBUS Ha IpUpPOAY», «BaxkHenmme HWCTOUHUMKMU 3arps3HEHUs BO3JdyXa U
TPYHTOBBIX BOJ», «llouBa — BaxHeWias cocTaBistomas Ouochepbdy, «DaKkTOPHI
nerpanamnuu nouny, «llapaukoBsiil 3 dexty, «DakTophl PaAMOAKTUBHOTO 3arpsi3HEHUS
ounochepri», «O61Iast ctpykTypa ouocheps», «Pacnpoctpanenue xu3Hu B 6uocdepe,
«O30HOBBIN 3kpaH Ouochepr», «KpyroBopor yriepona B 6uochepe», «Kpyrosopor
a30Ta B IIPUPOJIEN.

ObGopynoBanue: Mopenb-anmiukanus «Tunudneie OHOLIEHO3B», Trepbapuii
«PactutenbHble cooOmecTBay, koyuiekiuu «buonenos», «Bpenutenu BakHEUIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYP», TepOapuud M KOJUIEKIUM PACTEHUW U KUBOTHBIX,
MpUHAJIKANIME K PAa3HbIM JKOJOTMYECKUM TpyIIaM OJHOTO Buaa, KpacHas kHura
Poccuiickoit @eneparyu, n300paKeHUsi OXpaHsIeMbIX BUOB PACTCHUHN U )KUBOTHBIX.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
11O BUOJIOTUN HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

Cornacio ®I'OC COO ycraHaBnuBaroTcsi TpeOOBaHUS K PE3yJibTaTaM OCBOCHUS
oOyJarouMMucs  MporpaMM  cpeaHero  obmiero  0oOpa3oBaHMs:  JTUYHOCTHBIM,
MeETaIpeMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX PE3YyJIbTAaTOB OCBOEHHUS TmpeaMmera «buomorus»
BBIJICJICHBI CJIEAYIONIHME COCTABJISAIONIME: OCO3HAHHE OOYYarOIIUMHUCS POCCUHCKOM
rpakJaHCKONW MAEHTUYHOCTH — TOTOBHOCTU K CAaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPE/ICIICHUIO, HATMYNE MOTHBAIMA K OOy4YeHHIO OWOJIOTHH, IICJICHANPABICHHOES
pa3BUTHE BHYTPEHHHX YOEXKIECHUU JUYHOCTU HA OCHOBE KIIIOUEBBIX I[EHHOCTEH W
UCTOPUYECKUX  TpPaAulMid  pa3BUTHUA  OWUOJOTUYECKOTO 3HAHUS, TOTOBHOCTHU
CIIOCOOHOCTh OOYYarONIUXCS PYKOBOJCTBOBATHCS B CBOEH JIESITEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU  YCTAaHOBKAMH, MPHUCYIIUMHU CHCTEME OHOJOTUYECKOTO OO0pa3oBaHUs,
HaJM4Yue SKOJIOTMYECKOT0 MPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIEJIW U CTPOUTH
YKW3HEHHBIE TUIAHBI.

JluyHOoCTHBIE pe3ysbTaThl OCBOCHHSI Tmpeamera «buosorus» m0CTUraroTCsB
€AUHCTBE Yy4yeOHOW W  BOCHHUTATEIBHON  JEATEIBHOCTU B  COOTBETCTBUMHC
TPAAULIUOHHBIMA POCCHUMCKUMHM COLUUOKYJIbTYPHBIMU, HCTOPUYECKHUMHU H JTYXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMU, NPUHATBIMA B OOIIECTBE IMpaBWIaMHM W HOPMaMH
MOBEJACHUS W  CIIOCOOCTBYIOT TIpOllecCaM  CaMOIO3HAHUS, CaMOBOCHUTaHUS U
CaMOpa3BUTHUS, PA3BUTHS BHYTPEHHEU MO3HMIIMU JUYHOCTH, MAaTPUOTU3MA, YBAKECHHUSIK
3aKOHY M TPABONOPSAJIKY, YEJIOBEKY TpyAa M CTaplieMy IOKOJICHUIO, B3aWMHOTIO
yBaXEHUS, OEpPEKHOTO OTHOIICHUS K KyJIbTYpHOMY HACICAUI0 U TPATUIUSAM
MHOTOHAIIMOHANBLHOr0 Hapoaa Poccuiickoit ®enepanuu, OpUPOJE U OKPYKAOIIEH
cpene.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSI y4eOHOro mpeamera «buojorus» TOMKHBI
OTpakaTh  TFOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJICTBOBATHCS
chOpMHUpPOBAaHHOM BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIUX TPATULIMOHHBIM
IIEHHOCTSIM POCCHICKOro OOIIEeCTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa W ONBITA
JEATEIBHOCTH B TMPOLECCE pealn3alid OCHOBHBIX HAIMPABICHUN BOCIHUTATEIbHOMN
JESITEIbHOCTH, B TOM YUCJIEC B YACTH:

1) rpaxaaHCcKoro BOCIIMTAHUS:

C(OPMHPOBAHHOCTh TPAKIAHCKOW MO3UIMKA OOYYaIOIIerocss KaKk aKTHBHOTO
¥ OTBETCTBEHHOI'O YeHA POCCHICKOTO OOIIECTBa;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHHE 3aKOHA
U TIPaBOIIOPSIKA;
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TOTOBHOCTh K COBMECTHOM TBOPUECKOW AESITENBHOCTU MPH CO3JaHUU YUYEOHBIX
IPOEKTOB, PEIICHUN yYEOHBIX U MO3HABATENIbHBIX 33/]1a4, BHIMOIHEHUH OMOJOTHYECKHX
DKCIEPUMEHTOB;

CIIOCOOHOCTh OMPEAENATh COOCTBEHHYIO MO3MUIMIO 10 OTHOLIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSCHATH €€,

YMEHHME YYMTHIBaTh B CBOUX JAEUCTBUAX HEOOXOJUMOCTb KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJEH C Pa3HbIMU YOEXKICHUSIMH, KYJIbTYPHBIMH LEHHOCTSIMHU U
COLMAJIBHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS Y4E€OHBIX,
II03HABATEIIBHBIX U UCCIIEA0BATEIbCKUX 3a1a4, YBAKUTECIBHOIO OTHOLICHUS K MHEHUIO
OTIMOHEHTOB IIPU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) MaTPHOTHYECKOT0 BOCTIMTAHMA:

c(hOpPMHUPOBAHHOCTh POCCUUCKOM TPAKIAHCKOW HWJIEHTUYHOCTH, NATPUOTHU3MA,
YBaXKEHHSI K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH mepes PoauHol, ropaoctu 3a
CBOM Kpai, cBOIO PoawHy, CBOM $S3bIK W KYyJbTYpY, MPOLIJIOE MW HACTOAIICE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOUIIEHWE K MPUPOJHOMY HACIEIUIO U MaMsITHUKAM MPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IIE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJI POCCUUCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTHY, TTOHUMAaHUS 3HAYECHHs] OMOJIOTHMHM B MO3HAHUM 3aKOHOB MPHUPObI, B KU3HU
YeJIOBeKa U COBPEMEHHOTO 00I11eCTBA;

ujeitHas  yOexAEHHOCTh, TOTOBHOCTh K CiyxkeHuto u 3ammurte OtedecTsa,
OTBETCTBEHHOCTbD 3a €TI0 CyAb0Y;

3) TYXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMA:
OCO3HaHUE JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS, STUUECKOTO IMOBEACHUS;
CIIOCOOHOCTh  OIICGHMBATh CHUTYyallil0 W TPUHAMATh OCO3HAHHBIC peIIeHUs,
OPUEHTHUPYACH HA MOPAITLHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;
OCO3HaHME JTUYHOTO BKJIaJIa B TOCTPOCHHE YCTOMYMBOIO OYIYIIIEro; OTBETCTBEHHOE
OTHOIIICHUE K CBOUM POJIUTEIAM, CO3/IAHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEH CEMENHOW XW3HU B COOTBETCTBUU C TPATULIMSIMU
HaponoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHWE K MHpY, BKIIOYas OCTETUKY OBITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYa, OOIIECTBEHHBIX OTHOIICHU;

IIOHUMAHUE SMOILMOHAIBHOTO BO3JCUCTBUS KMBOM MPUPOABI U €€ LEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKEHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE ITPOSBIIATH
KayeCTBAa TBOPYECKOW JUYHOCTH;
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5) ¢pu3uueckoro BOCHUTAHHUS, (OPMHUPOBAHUS  KYJBTYPbl 310POBbl U
IMOLMOHAIBHOIO 0J1Ar OOy YU

NOHMMAaHUE U peanu3alus 310pOoBOro M 0€30MacHOro odpasa >KU3HU (310pOBOE
NUTaHUE, COOJIIO/ICHNE TMTMEHMYECKUX IPaBWJI U HOPM, COAJaHCHUPOBAHHBIA PEXKUM
3aHATUN W OTHABIXA, peryiisipHas usnuueckas akTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOI'O OTHOLIEHUS K COOCTBEHHOMY (PU3MUECKOMY U ICUXMUECKOMY
3I0POBBIO;

NOHMMAaHHE LEHHOCTU IMPaBWJ MHJIUBUIYAJIBHOTO U KOJIJIEKTUBHOTO O€3011aCHOTO
IIOBEJICHUS B CUTYallUsIX, YIPOKAIOIINX 3JOPOBBIO U KU3HHU JIFOJCH;

OCO3HAaHUE TIOCIEACTBUM U HENPUATUS BPENHBIX MpHUBBIYEK (YHOTpeOseHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) TpPyA0BOI0 BOCIIMTAHMUSI:

TOTOBHOCTbH K TPY/y, OCO3HaHHUE [ICHHOCTH MacTepPCTBa, TPYI0II00HUE;

TOTOBHOCTh K AKTHBHOM JICATEILHOCTH TEXHOJOTMYECKOM M COIMaJILHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh HWHHUIIMUPOBATH, IUIAHUPOBATh M CaMOCTOSTEIIBHO
BBITIOJTHSTh TaKyIO JEATEIbHOCTD;

HHTEpeC K pas3audyHbiM chepaMm mpodecCHoHATBHON JeATeIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIN BBIOOP Oymylel mpodeccuu U peaan30BbBIBaTh COOCTBEHHBIC
’KM3HCHHBIC IIJIAHEI,

TOTOBHOCTB M CIIOCOOHOCTh K 0OOpa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUU
BCEH JKU3HU;

7) 3K0JIOTHYECKOT0 BOCIIMTAHHUS:

HKOJIOTHYECKH IEJIeCO00pa3HOE OTHOIIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HHU Ha
3emJie, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBIIICHUE  YPOBHA  DKOJOTHYECKOM  KYyJIbTYpbl: MPUOOPETEHHE  OIbITa
IJIAHUPOBAHHUS MOCTYNKOB M OLEHKH UX BO3MOXHBIX MOCJIEACTBUHN IS OKPYKAOILIEH
cpenpl;

OCO3HaHME I100AJILHOTO XapaKTepa HKOJOTUUECKUX MPOOIEM U IMyTel UX PEIICHHUS;

CIIOCOOHOCTH MCITOJIb30BaTh MPUOOpETaeMble MPU U3yUYEHUU OMOJIOTUU 3HAHUS U
YMEHUS TIPU PEIICHUU MpoOJIeM, CBI3aHHBIX C PAIIMOHAIBHBIM TPUPOAOIIOIH30BAHUEM
(cobmrofieHue TIpaBUJI TIOBEJACHUS B TPHUPOJAE, HAMNPABJICHHBIX HA COXPAaHEHUE
pPaBHOBECHSI B 3KOCHCTEMAaX, OXpaHy BUJOB, 3KOCUCTEM, OUOC(hepHl);

AKTUBHOE HEINPUATHE JECUCTBUW, NMPUHOCAIIMX BpEI OKPYKAIOUIEH NPUPOIHOU
cpele, yMEHHE TMPOTHO3UPOBATh HEOJIArONPHUATHBIE HSKOJOTHYECKUE TMOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPENOTBPAILATh UX;

HAJIMYUE PA3BUTOTO HSKOJOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYPHI,
ONbITA NEATEIBHOCTH SKOJOTMYECKOW HAMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
VMU B TIO3HABATEJIbHOM, KOMMYHHMKATUBHOM M COLMAJIBHOW MPAKTUKE, TOTOBHOCTHUK
YYaCTHIO B MPAKTUYECKOU JIESITETHOCTH SKOJIOTMYECKON HANPABIEHHOCTH;
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8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAayKd U OOLIECTBEHHOM NPAKTHKH, OCHOBAaHHOIO Ha JHAJIOre KYJbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHME S3BIKOBOM M UYHUTATENIbCKOW KYyJIbTYypbl KaK CpeICTBa
B3aMMOCHCTBHS MEXKIY JIIOJIbMU U TIO3HAHUS MHUPA;

NOHMMAaHHe crelu(pUKr OMONIOTHUN KaK HayKH, 0CO3HAHUS €€ posin B (GOPMUPOBAHUU
palMOHATBHOTO HAyYHOTO MBIIIJICHHS, CO3JaHUU [EJIOCTHOTO TPEACTaBICHUs 00
OKpY)KaloIlleM MHUpE KaK O €IMHCTBE NPUPObI, YeJIOBEKa M 00ILECTBA, B MO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEH W peHIeHHH TMpoOJeM COXPAHEHHUS MPUPOTHOTO
paBHOBECHS;

yOeXAEHHOCTh B 3HAUYMMOCTH OHOJOTHH [ COBPEMEHHON IMBHIIM3ALIUU:
o0Oecrie4eHnsT HOBOTO YPOBHS pa3BUTHA MEAWILMHBI, CO3JaHUE TMEPCTICKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh PeCcypcHbIE MPOOJIEMbl Pa3BUTHUS YEIOBEUECTBA,
MoMCKa MTyTeW BBIXOJA M3 TJIOOATBHBIX HKOJOTHMUECKUX MpoOieM U oOecredeHHs
nepexojia K YCTOMUYMBOMY pa3BUTHUIO, PAllMOHAJIBHOMY HCIOJB30BAHUIO TMPUPOIHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTaHJIAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYCHUU OMOJIOTUYECKUX 3HAHUUM B IEISAX MOBBIIICHUS
oOmiel KynbTypbl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTaBHOM dYacTu
(YyHKIHMOHAIBHOM TIpaMOTHOCTM oOydarouuxcs, (QopMupyeMol TMpu H3YHYECHHUH
OMOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOIOB IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX,
CIIOCOOHOCTH HCIIOJIB30BATh MOJTydaeMble 3HAHUS VISl aHaIn3a U OObSICHEHUS SBICHUMA
OKpY)XAloIIeT0 MHpa M TMPOUCXOIAUIMX B HEM U3MEHEHUH, yMEHHue JenaTh
000CHOBaHHBIE 3aKIIFOUYEHUS Ha OCHOBE HAyYHBIX (PAKTOB W HMMEIOIIUXCS JAHHBIXC
IEJIBIO TTOTYYEeHHSI TOCTOBEPHBIX BHIBOJIOB,

CIIOCOOHOCTH CAMOCTOSITEIHHO HCIIONH30BATh OMOIOTUIECKUE 3HAHHUS [T PEIICHUS
po0JieM B peabHBIX JKU3HEHHBIX CUTYaIUsX;

OCO3HAHME LEHHOCTH HAYYHOM JEATEJbHOCTH, TOTOBHOCTh OCYIIECTBIIATH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPa30BAHHMIO,
K aKTUBHOMY TOJIyYE€HHIO HOBBIX 3HAHHUH MO OMOJIOTUU B COOTBETCTBHH C )KM3HECHHBIMU
NOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHple pe3yibTaThl OCBOCHHS ydeOHOro mpenmera «buomorusy»
BKJIIOYAIOT:  3HAYUMble JJIs1  (OPMHUPOBAHUS  MHUPOBO33PECHUS  OOyUAIOIIUXCS
MEXIUCITUTUTMHAPHBIE  (MEXIIPEIMETHBIE) OOIEHAyYHbIE TOHITHS, OTpaKaroIIue
[[EJTOCTHOCTh HAYYHOW KapTHHBI MUpa U CIEU(UKY METOJIOB ITO3HAHUS, UCTIOIB3YEeMbIX
B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPIUsl, SBJICHHUE, MPOILIECC, CUCTEMA, HAyYHbIN
(dhaKT, NPUHIIKI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TCOPHS, UCCIICAOBAHNUE,
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HaOJI0ICHNE, U3MEPEHUE, IKCIIEPUMEHT U JPYTUX), YHUBEpCAIbHbIE yueOHbIE JEeHCTBUS

(mo3HaBaTeNbHBIE, KOMMYHUKaTUBHbIE, pEryJIATUBHEIE), o0ecIeunBaroIne
dbopmupoBanre (GYHKIUOHATBHOM TPaMOTHOCTH W  COLMAIBHOM  KOMIIETCHIIMH
oOyuaromuxcs, CIIOCOOHOCTB o0yJaromuxcs UCITI0JIb30BaTh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHMS W YHHUBEpCAJIbHBIC Yy4eOHBIC
JICVCTBHS B ITO3HABATEIBHON U COUAIIBHOM MPAKTHUKE.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE Y4eOHbIE JeiCTBUS
Bba3oBble JJornueckue 1eMicTBUA:

CaMOCTOSITENIbHO (OPMYIUPOBATh M aKTyalU3UpOBaTh MPOOIEMy, paccMaTpUBaTh
e BCECTOPOHHE;

UCII0JIb30BaTh MPU OCBOCHUM 3HAHUN MPHUEMBI JOTHYECKOTO MBIIUICHUS (aHAIIM3a,
CUHTE3a, CPaBHEHUS, KJacCUpUKAIIU, 0000IICHMS ), pAaCKPHIBATH CMBICT OMOJIOTHIECKUX
NOHATUN (BBIACIATh UX XapaKTepHbIC NMPU3HAKH, YCTAaHABIMBATH CBS3H C APYTUMU
MOHATHUSIMU);

OTIPEMETSATH IIeNIN ACSITENFHOCTH, 33]]aBasi MapaMeTPhl U KPUTEPUH UX JOCTHKCHHUS,
COOTHOCHUTB PE3YJIbTAThl AEITEILHOCTHU C MIOCTABICHHBIMH LIETISMU;

UCIT0JIb30BaTh OMOJIOTMYECKUE TOHITHS ISl 00BsICHEHUS (DAKTOB U SIBIEHUMN KUBOM
IPUPOBL;

CTPOUTD JIOTUYECKUE PACCYXIEHUs (MHAYKTUBHbBIE, AEIYKTUBHBIC, 110 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHMS B PACCMATPUBACMBIX  SIBICHUSX,
(GopMyIMpOBaTh BHIBO/IBI U 3aKIIOYCHMUS;

IPUMEHATh CXEMHO-MOJEJIbHBIE CpEACTBA JJIsi IPEACTABICHUS CYIECTBEHHBIX
CBSI3€M U OTHOILIEHUH B M3y4aeMbIX OMOJIOTHYECKMX OOBEKTaX, a TAaKKe MPOTUBOPEUU
Pa3HOTO POJia, BRISIBJICHHBIX B PA3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3palaTeiBaTh IJIaH pEIIEHUs NOpoOJieMbl € Y4YETOM aHalIW3a HMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUuaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLEHUBAaTh COOTBETCTBHE pPE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUN AESTENbHOCTH;

KOOPAMHHUPOBATh U BBINOJHATH PadOTYy B YCIOBHUSIX PEAJbHOTO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBILUICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

basoBble nccienoBare/ibCKHe 1eCTBUA:

BJa/IeTh HAaBBIKAMU Y4e€OHO-HCCJIEIOBATEIbCKOW U MPOEKTHOM JesTeIbHOCTH,
HABBIKAMU pa3pelleHus IpoOsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOATEIILHOMY
IIOMCKY METOJ0B PELICHUS IPAKTUYECKUX 3a/1ad, NPUMEHEHUIO Pa3IUYHbIX METOIOB
IIO3HAHUS;

UCII0JIB30BATh Pa3IMYHbIC BUBI NEATEIBHOCTH 110 MOJTYYEHUIO HOBOI'O 3HAHMUS, €ro
UHTEpIIpeTalny, TPeoOpa30BaHUIO0 U PUMEHEHHUIO B YUEOHBIX CUTYallUsIX, B TOM YHCIE
IIPYU CO3/IaHUM YUEOHBIX U COLMATBHBIX IPOEKTOB;

dbopMHpoBaTh HAy4YHBIA THUIl MBIIUICHUS, BJIAJIETh HAyYHOW TEPMHUHOJIOTHEM,
KJIFOYEBBIMU MTOHATUAMU U METOLAMU;
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CTaBUTb U (JOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4U B 00pa30BaTENIbHON JEATEIBHOCTH
Y )KU3HEHHBIX CUTYyalUsX;

BBISIBJISATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U M aKTyaJIU3UpPOBaTh 3a/1a4y, BbIIBUTATh
TUIOTE3Yy €€ pelleHUs, HAXOAUTh apTyMEHTBI JUIS JJOKA3aTeJIbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh ApaMeTPbl U KPUTEPUN PELICHUS;

aHAJIM3UPOBATh IOJIYYCHHBIE B XOAE PELICHUS 3aJa4d Pe3yJbTaTbl, KPUTUUECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHAX;

JaBaTh OLIEHKY HOBBIM CHUTyalMsIM, OLEHUBATb NPHOOPETEHHBIA  OIIBIT;

OCYUIECTBIISITh LIEJICHANPABIECHHBIA TOUCK MIEPEHOCA CPEACTB U CIOCOOOB ACHCTBUS
B IPO()ECCUOHANBHYIO CPENY;

YMETh IIEPEHOCUTHh 3HAaHUS B II03HABATEJBHYI0 M IPAKTUYECKYIO O0O0JIACTH
KU3HEIECATEIBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OPUTHHAIIBHBIE TOAXOAbI U PEIICHHUS], CTABUTD
po0JIEMBbI U 33J]a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

Pa6ora ¢ unpopmaunmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HMHPOpMaluud (TEKCTe Y4eOHOTO
nocoOusi, Hay4YHO-TIOMYJISIPHON JTUTEpaType, OMOIOTMUECKHUX CIOBAPSAX U CIIPABOYHHKAX,
KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHere), aHanmu3upoBaTh WHOOPMAIIUIO
Pa3IMYHBIX BUJOB U (POPM Mpe/ICTaBICHUS, KPUTUYECKU OIEHUBATH €€ TOCTOBEPHOCTH U
HEMPOTUBOPEYUBOCTE;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSTh PA3IMYHBIE METO/IbI TPU MOUCKE U 0TOOpE
ounosiornyeckoi nHPopmaru, He0OXOAUMOM ISl BBITIOJIHEHUST YYEOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HWCMOJb30BaHUS  HMH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TE€XHOJIOTUH, COBEPILICHCTBOBATh KYJbTYPY AKTHUBHOIO HKCIOJIb30BAHHS Pa3IMYHBIX
MOUCKOBBIX CHUCTEM;

CaMOCTOATEILHO BBIOMPATh ONTUMAIBbHYIO (POpMY Mpe/icTaBIeHUsT OMOIOTMYECKOM
uHdopmaruu (cxemsbl, rpadyKy, TMarpaMMbl, TAOJIUIIBI, PUCYHKU U IPYTOE);

WCIIOJIb30BaTh HAYYHBIH SI3bIK B KaU€CTBE CPEACTBA NpH paboTe ¢ OMOIOTHYECKOM
uHdopMaIet: TPUMEHATh XUMHUYECKHEe, (U3MYEeCKHe M MaTeMaTHYeCKHUE 3HAKU U
CUMBOJIBI, (hOpPMYJIbI, a00pEeBUATYPY, HOMEHKJIATYPY, UCIIOIb30BaTh U TPEoOPa30BLIBATH
3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJIAIHOCTH;

BJIAJICTh HABBIKAMH DPACIO3HABAaHUA M 3allUThl WHMOpMAaIu, UHOOPMAITMOHHON
0€3011aCHOCTH JIUYHOCTH.

KomMmyHuKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIE [eiCTBUA
O0menne:

OCYHICCTBJIAT KOMMYHHUKAIIMK BO BCCX cdpepax JKN3HHU, AKTHUBHO YYaCTBOBATb
B JUAJIOre WM JMCKYCCHU MO CYHIECTBY OOCyXJIaeMoil Tembl (YMEHHE 3aJ1aBaTh
BOITPOCKEI, BBICKA3bIBATb CYXXICHUS OTHOCHUTCIbHO BBIITOJIHCHHA npeﬂnaraeMoﬁ 3agaydu,
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YYUTBIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UIIMK JPYTUX YYaCTHUKOB JIHAJIOTa WJIU
JIUCKYCCHN);

pacrio3HaBaTh HeBepOalibHBIE CpeACcTBa  OOIIECHMS, IOHUMaTh 3HAYCHUE
COITMAJILHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOH(JIUKTHBIX CHUTYaIlMi, yMETb
CMATYATh KOH(JIMKTHI ¥ BECTH TIEPETOBOPHI;

BJIQJIETh Pa3IMYHBIMU CcrocobamMu OOIIEHUs U B3aUMOJCHCTBHS, TMOHHMATh
HaAMEpPEHUS PYTUX JIOJCH, MPOSIBISATh YBAXKUTEIBHOE OTHOIICHHE K COOECEHUKY WB
KOpPpEKTHOU popMe popMyIupoBaTh CBOU BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3BIKOBBIX
CpEACTB.

CoBMecTHAs 1€ATEJIbHOCTD:

MOHUMATh U UCTIOIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ UHIMBUIyaIbHOU PabOTHI
MIpU pEeIICHUU OMOJIOTUYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHHUS
rpynmnoBsIX (OpM B3aUMOJICHCTBUS NP peIlICHUH Y4eOHOM 3a/1auu;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUM C YUETOM OOIIMX HHTEPECOB
Y BO3MOKHOCTEM KayKJI0T0 YieHa KOJUIEKTHBA;

MPUHUMATH L€ COBMECTHOM JIESITEIbHOCTH, OPTaHU30BbIBATH U KOOPJIUHUPOBATH
JENCTBUS MO €€ JOCTUKEHHUIO: COCTABIIATH TUIAH JEHCTBUM, paclpeeIATh PO C YUETOM
MHEHUW YyYaCTHUKOB, O0CYKJIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4ye€CTBO CBOETO BKJIaJa M KAXKJIOTO YYaCTHUKA KOMaH/Abl B OOIIWA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiarath HOBbIE MPOEKTHI, OIEHHMBAaTh WJAEHM C TIO3UI[MM  HOBU3HBI,
OPUTHMHAIIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TTIOBUTUBHOE CTPATErMYECKOE MOBEJICHUE B PA3IMYHBIX CUTYaIUSX,
MPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh HHUIIMATUBHBIM.

PerynsitTuBHble YHUBepPCaJbHbIE yueOHbIE JeiiCTBUSA
Camoopranusanus:

WCITOJIB30BaTh OWOJOTHYECKUE 3HAHUS JJIA BBISBICHUS TMPOOJIEM U MX PCIICHUSB
KU3HCHHBIX M YICOHBIX CUTYAITUSX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 1IEJIEBBIC U CMBICIIOBBIE YCTAHOBKH B
CBOMX JICCTBUSX U MOCTYMKAaX MO OTHOIIECHHUIO K KUBOU MPUPOJIE, CBOEMY 3/I0POBBIO U
3JIOPOBBIO OKPYKAIOIIHX;

CaMOCTOATENILHO  OCYIIECTBIIATh IMO3HABATEIBHYIO JEATEIbHOCTh, BBISABISTH
npoOiemMbl, CTaBUTh M (POpPMyIHpPOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIHHOM
NEATECILHOCTH U KU3HCHHBIX CUTYaIIHSX;

CaMOCTOSATENILHO COCTaBIIATH IUIAH PEIICHUS] MPOOJIEMBI C YUYETOM HMEIONTUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTECHU;

JlaBaTh OIICHKY HOBBIM CHUTYaITUsIM;

pacHIMpATh paMKH Y4€OHOTO ITPeIMETa Ha OCHOBE JINYHBIX TIPEITOYTCHHI;

JienaTh OCO3HAHHBINM BBIOOP, apTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH3A
pelieHue;

19



OLICHUBATh MPUOOPETEHHBIH OIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U TIPOSIBICHUIO IIUPOKON 3pYIULIUU B Pa3HBIX
00JIacTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 0OO0pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTHUBBI B JIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIa/IeTh HABBIKAMHU II03HABATEIHHOW pPEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JEWCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHHUW, UCIOJIB30BAThH
npu€MbI peIeKCUU ISl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PELLICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHU)KCHMUIO;

IIPUHUMATH MOTHUBBI M apIYMEHTBI IPYTHUX IIPY aHAIU3E PE3YJIbTAaTOB AEATEIbHOCTH.

IlpunsiTHe ceds U APyrux:
MIPUHUMATH ce0s1, MIOHUMAs CBOM HEIOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U @pTYMEHTHI APYTUX MPU aHATIN3E PE3YyJIbTATOB JEATEIbHOCTH;
pU3HABATH CBOE MPaBO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBaTh CHOCOOHOCTh MOHUMATh MU C MO3ULIUU JPYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[TpenmeTHbie pe3ynbTarhl ocBoeHus nporpaMmbl COO mo Ouonoruu Ha 6a30BOM
YPOBHE BKJIIOUAIOT cHenuduueckue s ydyeOHoro mnpeamera «buosiorus» HayudHble
3HAHMS, YMEHUS H  CIOocoObl  JIEMCTBMM 1O  OCBOEHHUIO, HMHTEpIpETALUU
U npeoOpa30BaHUIO 3HAHUM, BBl JIEATEIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAaHUU B pPa3jMYHbIX YYEOHBIX CHUTYyalMsX, a TakKe B pealbHBIX
KU3HEHHBIX CUTyallUsIX, CBSI3aHHBIX C Owuojorueil. B mnporpamme mnpeamerHble
pe3yJIbTaThl IPEICTaBICHbI 10 TOJaM 00yUYeHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeameta «buosnorus» B 10 kiaacce
JOJIKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAyYHON KapTHUHBI
MUpa U HAy4YHOIO MHPOBO33PEHHS, O BKJIaJ€ POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOrOoB B pa3BUTHE OMOJIOTMH, (YHKIMOHAJIBHOM TPAMOTHOCTH 4YeJlOBEeKa JJIs
pELIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHUE PACKpbIBATh COJIEpKaHUE OMOJIOTMYECKUX TEPMHUHOB W TOHSITHI: YKU3Hb,
KJIETKa, OpraHu3M, MeTaboa13M (0OMEH BEIIECTB U MPEBpaLICHHE YHEPTHH), TOMEOCTa3
(camoperynsiuus), ypoBHEBasi OpraHM3alUsl JKUBBIX CHUCTEM, CAMOBOCIPOM3BEIICHUE
(penpoiyKiusi), HacJAeACTBEHHOCTh, K3MEHYMBOCTh, POCT U PAa3BUTHE;

yMEHUE u3JaraTh OWOJIOTMYECKHME Teopud  (KJIETOYHas, XpPOMOCOMHasi,
MyTAallMOHHAsI, HEHTPAJIbHASI JOTMa MOJIEKYJsipHOUM Ononoruun), 3akoHbl (I'. Mennens,
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T. Moprana, H.W. BaBuioBa) u yueHus (0 LEHTpax MHOT0OOpa3usi U MPOUCXOXKICHUSI
KylIbTypHBIX pacteHudi H.M. BaBwuioBa), omnpenenstb rpaHulbl UX HTPUMEHUMOCTH
K JKHBBIM CUCTEMAM;

yMEHUE BIAJCTh METOJaMH HAyYHOTO I[IO3HAHMS B OWMOJOTMU: HaOIIOACHUE
U OIMCAHHWE >KUBBIX CHUCTEM, MPOLECCOB M SIBICHWM, OpraHu3alus M IPOBEIACHUE
OMOJIOTUYECKOTO HJKCIEPUMEHTA, BBIIBM)KCHUE THIOTE3bl, BBISIBICHHE 3aBUCUMOCTH
MEXIY UCCIeNyEeMbIMU BEJIMYMHAMU, OOBSCHEHHE TOJYYCHHBIX pE3YyJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSITUH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI Ha
OCHOBaHHUH NOJyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJIENATh CYLIECTBEHHBIE IPU3HAKUA BHUPYCOB, KJIETOK MPOKAPHUOT
U OYKapuoT, OJHOKJIETOYHbIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU

MPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIICHUs SHEPTrUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M DHEPreTMYecKoro OoOMeHa, XEeMOCHMHTe3a, MHTO03a, Meio3a,

OIUIOZOTBOPEHUS, Pa3MHOXKEHHMSI, UHJIUBUIYAIIbHOTO PAa3BUTHUSI OpraHu3Ma (OHTOTEHE3);

YMEHUE TMPUMEHATHh TOJYyYCHHbIE 3HAaHUA JJs1 OOBSICHEHUS OUOJIOTHYECKUX
MIPOIIECCOB U SIBIICHUM, JJIsI TPUHATUS TPAKTUYECKUX PEIICHUM B MOBCEAHEBHOU XKU3HU
C LeJbI0 0OecrneueHus: 0€30MaCHOCTH CBOETO 3/I0POBbS U 3J0POBBS OKPYKAIOIIHNX JIFOIEH,
COOJIIOJIEHNST HOPM TpPaMOTHOIO TIOBEJIEHUS B OKpYXKaloUled NpUPOAHOU cpee,
MMOHUMaHUE HEOOXOJIMMOCTH HMCIOJb30BaHUS JTOCTUKEHUN COBPEMEHHOM OMOJIOTMU U
OMOTEXHOJIOTUI JIsl pallMOHAIBHOTO MTPUPOIOTIOIH30BAHNS;

YMEHHUE peIllaTh JJIEMEHTAPHbIE T€HETUYECKUE 3aJladyl Ha MOHO- U JUTHOPUIAHOE
CKpEIlIMBaHME, CILEIJICHHOE HAacleJOBaHUE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpEUIMBaHuA JUIs IPECKAa3aHusl HACJIeI0BaHUs PU3HAKOB Y OPTaHU3MOB;

YMEHUE BBIMOJIHATH JIA0OpAaTOPHBIC U MPaKTUYECKUe paboThl, COOMI0IATh MpaBUIIa
pu paboTte ¢ yueOHbIM U JTa0OpaTOPHBIM 000PYIO0BAHHUEM;

yMEHUE  KPUTHUYECKHM  OIEHWBATh W  HUHTEPIPETHPOBATH  MHGOPMAIIHIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIIOYAIONIYIO TCEBJIOHAYYHBIC 3HAHMS U3 PA3JTMUHBIX
MCTOYHUKOB (CpelcTBa MaccoBoil HMHGOpPMAIMKM, HAYYHO-TIOMYJISPHBIE MaTepHhabl),
OTUYECKHUE AaCMEeKThl COBPEMEHHBIX HWCCJIEJAOBaHMM B  OWUOJOTUH, MEIUIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTMYECKYI0 MHPOPMALIMIO M3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUIHBIN arnmapaTt OMOJOTHH.

[IpeameTHble  pe3ynbTaThl  OCBOCHHMsSI  ydeOHOro mpeamera  «buomorusy»
B 11 ky1acce 1OKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTUH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHUHBI
MUpa U HAy4YHOTO MHPOBO33PEHHS, O BKJIAQJ€ POCCHUUCKUX W 3apyOC)KHBIX YUEHBIX-
OWONOroB B pa3BUTHE OWOJIOTHH, (YHKIIMOHATHLHOW TPAMOTHOCTH 4YeJOBEKa JIJIs
pEIIeHHs )KU3HEHHBIX 3a/1a4;
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YMEHUE PaCKpbIBAaTh COJEp)KaHHE OHOJOTMYECKUX TEPMUHOB M TIOHSTHM: BH,
MOMYJSAIKA, TEeHOMOHA, DSBOJIONMS, ABWXKYIUE CHIbI ((PaKTOphl) HIBOJIOINUH,
MPUCTIOCOOJICHHOCTh  OPraHU3MOB, BHUI000pa30BaHUE, HKOJOTHYECKUE (aKTOpHI,
HKOCHUCTEMA, MPOAYIICHThI, KOHCYMEHTBI, PEIYLUEHTHI, IEMU MUTAHUS, DKOJIOTHYECKas
nMpamMujia, OuoreoreHos, ouocdepa;

yMEHUE u3arath Ouonormyeckue teopuu (dBosoimonHas teopust Y. [lapBuHa,
CUHTETHYECKass TEOpHUs HBOJIIOLMH), 3aKOHBI W 3aKOHOMEPHOCTU (3apOJIbIIIEBOTO
cxoactBa K.M. bapa, yepenoBanusi I1aBHBIX HalpaBieHUWA W myTed sostonuu A.H.
CeeprioBa, ydenusi o Ouochepe B.M. Bepnaackoro), ompenensiTe TpaHHUIBI HX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BIAJCTh METOJAMH HAyYHOTO I[IO3HAHMS B OWOJIOTMU: HaOIIOJCHUE
U OIMCAHHWE KUBBIX CHUCTEM, MPOLIECCOB U SBJICHUMN, OpraHu3alus U MPOBEJCHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBM)KCHUE THIOTE3bl, BBISIBJICHHE 3aBUCUMOCTH
MEXIY UCCIENyEeMbIMU BEJIMYMHAMU, OOBSCHEHHE TIOJYYCHHBIX pE3YJIbTaTOB,
WCIIOJIB30BaHHBIX HAYYHBIX MOHSITHH, TEOPUM U 3aKOHOB, YMEHHUE J1€JIaTh BHIBOABI Ha
OCHOBAHHUH TOJyYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICTATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOJIOTHUYECKUX OOBEKTOB:
BUJIOB, TMOMYJALMM, TPOIYIIEHTOB, KOHCYMEHTOB, PEAYIEHTOB, OHUOTEOIEHO30B W
HKOCUCTEM, OCOOEHHOCTH MPOIECCOB: HACIEACTBEHHON M3MEHUYMBOCTH, €CTECTBEHHOIO
oTOOpa, BUA000pa30BaHUsI, IPUCIIOCOOTICHHOCTH OPraHU3MOB, IEHUCTBUS SKOJIOTHYECKUX
(GbakTOpOoB Ha OpraHW3Mbl, MEPEHOCa BEIIECTB W IOTOKA DHEPrUM B HKOCUCTEMAX,
AHTPOMOTECHHBIX U3MEHEHHI B AKOCUCTEMAaX CBOEH MECTHOCTH, KPyrOBOpOTa BEIIECTB U
OMOreoXMMHUYECKUX IIUKIIOB B Ouocdepe;

yMEHUE TPUMEHSATHh TIOJYYCHHBbIC 3HAHUA I OOBSCHEHUS OHOJOTUYECKUX
MIPOIIECCOB U SBJICHHUM, IS PUHATHUS MPAKTHUCCKUX PEIICHUH B MOBCETHEBHON JKU3HU
C LIeTBI0 00ecTieueHrs 6€30MaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbS OKPYKAIOIIUX JIFOJIEH,
COOJIIOZICHHUsST HOPM TPaMOTHOTO TMOBEACHUS B OKpYXKawolled MNPUPOAHON cpene,
MOHMMAaHUE HEOOXOIMMOCTH UCIIOIb30BaHUS IOCTHXKEHUN COBPEMEHHOM OMOJIOTUU JIJIs
PaIlMOHAIBHOTO MPUPOIOTIONBE30BAHMS;

YMEHHUE pelaTh 3JIEMEHTApHBIE OHOJIOTMUECKHE 3aJaud, COCTABIATH CXEMBI
MepeHoca BEIleCTB U DHEPTUU B IKOCUCTEeMaX (IIeTH MUTaHus);

YMEHUE BBIMOJIHATH JJAOOPATOPHBIE U TIPAKTUYECKUE pabOThI, COOMIOAAThH MpaBUiia
npu paboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE  KPUTHYECKH  OIEHWBATh W  HMHTEPIPETHPOBATH  MHGOPMAIIHIO
OMOJIOTMYECKOTO COJIEpKaHUs, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS W3 Pa3TMYHBIX
HCTOYHUKOB (CpecTBa MaccoBOi HHGOPMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepHabl),
paccMaTpuBaTh TJI00ATBHBIE SKOJIOTHYECKHUE TTPOOJIeMbl COBPEMEHHOCTH, (HOPMUPOBATH
110 OTHOIIICHUIO K HUM COOCTBEHHYIO TIO3UITHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEeHUs, 00001mas
OnoJIOrM4ecKyro MHGQOPMAIIUI0 U3 HECKOJbKUX HCTOYHHUKOB, TPAMOTHO MCMOJIb30BATh
MOHSATUIHBIN anmapaTt OHOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

®denepanbhas padoyas nporpamma | buosnorus. 10-11 kmaccel (6a30BbIH YPOBEHB)

10 KJIACC
Haumenosanue
No KommuectBo OCHOBHBEIE BUJIBI 1€ATEIHLHOCTH
pa3/iesioB U TEM [TporpammHoe conepkanue
/o 4acoB 00yJaroIIMXCs

y4eOHOro npeamera

Tema 1. buoJsiorusi Kak HayKa

YKUBOU MPUPOIbI

(HabroieHHe, SKCIEPUMEHT, OIMCaHUE,
U3MepeHue, Kiaccupuranus,
MOJIEJIMPOBAHUE, CTATUCTHYECKAS
00paboTKa aHHBIX).

Jemoncmpauuu:

1.1 | buonorus B cucreme 1 buonorus kak Hayka. Csizu Ouojgoruu PackpeiBath cogep:kaHue TEPMUHOB U
HayK C OOIIECTBEHHBIMH, TEXHUUYECKUMU U MOHATHUM: HAYYHOE MUPOBO33PEHHUE,
JIPYTUMU €CTECTBEHHBIMU HAYKAMU, Hay4Has KapTHHA MUPa, HAYYHBIA METO],
bunocodueit, penuruei, STHKOM, UIoTE3a, TCOpUA, METOAbI
3CTETHKOM U IpaBoM. Ponb 6ronorun ?{CCHeﬂOBaHHH‘ .
B (JOpMHUPOBAHUHN COBPEMEHHOUN HAYYHOM apaKicpus0Bath OMONOTHIO Kak HayKy,
€€ MECTO U POJIb CPEAU APYTUX
KapTuHbl Mupa. CructemMa OMOJIOTHYECKUX
€CTeCTBEHHbIX HayK. [lepeuncnarsb
HayK.
Y pazzelibl OMOJIOTHU B COOTBETCTBUE
fljemoucmp ‘"ﬁm' M C OOBEKTaMH H3YyYEHUSI.
opmpemu. . lapsun, I'. Mennen, HasbiBaTh BaxkHeHIE OTpaciu
H. K. Konpuos, [lx. Yorcon u ®. Kpuk. | 646 50ryueckux snammit u 3a/1a4H,
Tabauywl u cxemvi: «MeToabl MO3HAHUS crosmme niepes Guonorueit XX| b,
YKUBOU TPUPOJIBI»
1.2 | MeToibl MO3HAHUS 1 MeTobl NO3HAHUS JKUBOU IPUPO/IBI PackpeiBath cojiepkaHre TEPMUHOB U

MOHATUH: HAYYHBIA METOM, METOBI
HCCJICIOBAHMUS.

XapakTepu3oBaTh OCHOBHBIE METOIbI
MTO3HAHUS )KUBOKM TIPUPOIbI: HAOIIOACHUE,
SKCIIEPUMEHT, OMTMCAHNE, U3MEPEHUE,
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®denepanbhas padoyas nporpamma | buosnorus. 10-11 kmaccel (6a30BbIH YPOBEHB)

Tabauysl u cxemol: «MeTOIBITIO3HAHUS
KUBOU MPUPOJIBI».

Jlabopamopnvie u npakmuueckue
pabomot:

[Tpaktuueckas padora Ne 1.
«Mcnonp30BaHue pa3aTuYHbIX METOJIOB
IPU U3yUYCHUU OUOTOTHYECKUX
00BEKTOBY

KJ'IaCCI/I(i)I/IKaHI/ISI, MOACIMPOBAHUC,
CTaTUCTHYCCKAaA o6pa60TKa JaHHBIX

M Toro uacoB mo TemMe

2

Tema 2. JKuBble cucTeMbl U

X OpraHu3anus

2.1

buonornueckue
CHUCTEMBI, IPOLIECCHI
Y UX U3YYECHHE

1

XKusble cucTembl (OMOCUCTEMBI) KaK
MpeaMeT U3yUeHUs] OMOJIOTHH.
OTnuyue )XKUBBIX CUCTEM

OT HEOPTaHUYECKOU ITPUPOIBI.
CaoiicTBa OHOCUCTEM U UX
pazHoobOpasue.

YpoBHU OpraHuzanuu OMOCUCTEM:
MOJIEKYJISIPHBIN, OpraHOUHO-
KJIETOYHBIA, OPTaHU3MEHHBIN,
NOMYJISIIUOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMO-T€OEHOTHYECKHH),
OouocdepHbIi.

Hayku, nzygaromire OMOCUCTEMBI
Ha pa3HbIX YPOBHSIX OpTaHU3AINH.
Hemoncmpauuu:

Tabauysr u cxemwvl: «OCHOBHbBIE
MIPU3HAKU JKU3HN», «Y POBHU

PackpsiBaTh coziepkaHue TEpPMUHOB U
MTOHSATHI: CHCTEMa, OMOJIOTHYSCKas
CHCTEMA, JJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHUCTEMBI, CBOMCTBA )KHBBIX CUCTEM,
00OMEH BEIECTB, PAa3MHOXKEHHE, POCT,
pa3BUTHE, HACIIEACTBEHHOCTb,
U3MEHUYMBOCTb, PA3APAKUMOCTD,
SHEPro3aBUCUMOCTh, YPOBHU
OpraHMU3aluy KU3HU (OHMOCHCTEM).
XapakTepu3oBaTh MTPUHIIUIIBI
OpraHu3aluu OUOCHUCTEM: OTKPBHITOCTD,
BBICOKas YIIOPSAI0YECHHOCTD,
CaMOpPETYJISLUS, UEPAPXUUHOCTD.
[IepeuncnsaTs yHUBEpCaIbHBIE CBOMCTBA
YKUBOTO: €IMHCTBO XUMHUYECKOTO
COCTaBa, pa3apaxxMMOCTh, JABUKECHUE,
rOMEOCTa3, pOCT U pa3BUTHE,
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®denepanbhas padoyas nporpamma | buosnorus. 10-11 kmaccel (6a30BbIH YPOBEHB)

OpTraHu3alU KUBOUIIPHUPOIBI».
Mogens mosekynsl JJHK

HACJIEICTBEHHOCTh, U3MEHYUBOCT,
3BOJIIONMSA (MIPUCIIOCOOICHUE

K U3MEHSIIOIIUMCS YCIIOBUSM).
[TpuBOANTE MPUMEPHI OUOCHUCTEM
Pa3HOIO YPOBHSI OpraHU3ali u
CpPaBHUBATH MPOSBICHUS CBONCTB
’KUBOTO Ha Pa3HbIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIE MTPOLIECCHI,
npoTeKaroume B OnocucTeMax:

0OMEH BEUIECTB U MIPEBpaLCHUE
SHEPIrUH, CAMOBOCIIPOU3BECHHE,
CaMOPETYJISIIHS, PA3BUTHE.

CobnronaTh npaBmiia 6EpesKHOTO
OTHOIIEHUS K )KUBOU IIPUPOJIE

HToro yacoB mo TemMe

1

Tema 3. XuMu4yeckuii cocTaB M CTPoOeHHE

KJIE€TKH

3.1

XHUMHUYECKHH COCTaB
KiIeTku. Boga u
MHHEPAJIbHbIE COJU

1

XHUMHUYECKHUIN COCTaB KJIECTKH.
XUMHUYECKUE 3JIEMCHTHI:
MaKpO3JIEMEHThI, MUKPODJIEMEHTHI.
Bopa u MuHepasnbHbIe BEIIECTBA.
OYHKIMY BOABI U MUHEPATBHBIX
BeliecTB B kieTke. [lognepxanue
OCMOTHYECKOro OajaHca.
Hemoncmpauuu:

Juacpammsl: «Pacupenenenue
XUMHYECKHX 3JIEMECHTOB B HEXKMBOM
npupone», «PacnpeneneHne XuMHUIECKUX

PackppIBaTh cojpiep:kaHne TEPMUHOB

Y TIOHATUIA: 3JIEMEHTHI-OUOTEHBI,
MaKpOAJIEMEHTBI, MUKPOJJIEMCHTHI;
MUHEpaIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JTUTIOJIb, BOJIOPOTHBIC CBSI3H;
ruaApoduIbHbIe U THAPOGOOHBIE
BEIIECTBA.

Jloka3pIBaTh €UHCTBO DJIIEMEHTHOTO
COCTaBa KaK OJTHO U3 CBOMCTB JKHBOTO.
Pacnipenensith XuMHuueCKHe 3JIEMEHTHI
0 TPYIIIIaM B 3aBUCHUMOCTH
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AJIEMEHTOB B JKUBOU MIPUPOJIE.
Tabauyer u cxemsi: «Ilepuoguyeckas
Ta0IUIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHNEMONEKYIbI BOJIBI»

OT KOJIMYCCTBCHHOI'O ITPCACTABUTCIILCTBA
B OpraHU3ME; XapaKTCPHU30BaATb POJIb
OTACJIbHBIX 2JICMCHTOB.

BBIABIISTE CBSI3H MCIKIY COCTAaBOM,
CTPOCHHUCM MOJICKYJIbI XUMHYCCKOI'O
COCOMHCHUA U CT'O ®YHKHHHMH B KJICTKC

3.2 | benku. CoctaB u benku. CoctaB u ctpoeHne OEIKOoB. PackpsIBaTh conepxaHue TEPMUHOB U
CTpoeHue OelIKOB AMMHOKHCIIOTBI — MOHOMEPHI OEJIKOB. HNOHSTHIA: OETIKU, TTOJIUMEPBI, MOHOMEDHI,
HezameHnMble U 3aMEHUMBIE AMUHOKHCIIOTHI, IENTUAHAS CBS3b,
AMUHOKHUCIIOTHl. AMHUHOKHCIIOTHBIN HNOJUNENTH]I, ACHATYPALIUSL.
cocTaB. YPOBHU CTPYKTYpPhI OEITKOBOI XapakTepru3oBaTh OEJIKU Kak Kiacc
MOJIEKYJIbI (IIepBUYHAs!, BTOpUYHAs, OpPraHUYECKUX COCAUHECHUI;
TPETHYHAs U YETBEPTUYHAS CTPYKTYpa). | KIacCH(HUIMPOBATH UX IO CTPOCHHIO
XUMUYECKHE CBOICTBa OEIKOB. (rmoOynsipHbIe U GPUOPUILISIPHBIE OEJIKK),
buonornueckue GpyHKIMH OENKOB. NEPEUYUCIIATh U XapaKTepU30BaTh
Jlemoncmpavuu: GbyHKIIUU OCITKOB
Tabnauyvt u cxemwvl: «CTpoeHue
MOJIEKYJIbI OEJIKa.
Obopyodosanue: CBETOBOM MUKPOCKOTI,
MUKpOIpenapaThbl
3.3 | ®epMeHTHI — depMeHTHI — OMOJIOTHYECKHE PackpbiBaTh conepkaHue TEPMUHOB U
OHoJOrn4YecKue KaTaJIn3aTOPHI. HNOHSITHI: PepMEHTHI, aKTUBHBIN LIEHTP,
KaTaJu3aTOphI Ctpoenue pepMeHTa: aKTHUBHBINA [ICHTP, | CyOCTpaTHas celu(pUIHOCTD,

cyOcTpaTHast cienupuIHOCTb.
Kodepmentsl. Buramunsl.
Otnuuust hepMeHTOB

OT HCOPraHNM4YCCKHX KaTaJlInu3aTOPOB.

Ko(hepMEeHTHI, OCITKU-aKTUBATOPHI U
OCIIKU-UHTUOUTOPHI.

VYka3pIBaTh OTINYUS (DEPMEHTOB
OT HEOPraHUYECKUX KaTaau3aTopoOB.
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Jemoncmpayuu:

Tabauywl u cxemol: «CTpoeHue
depmeHTay.

Obopyoosanue: 000pyI0BaHUE
JUISl TIPOBEJICHUS HAOIIOICHUH,
U3MEpPEHUI, IKCTIEPUMEHTOB.
Jlabopamopnsie u npakmuueckue
pabomul:

Jlabopatopnas padota Ne 1. «3yuenue
KaTAIUTUYECKON aKTHBHOCTH
dbepMeHTOB (Ha IpUMEpPEe aMuIa3bl
WM KaTalla3bl)»

OOBACHATH poiib (PepMEHTOB

B (YHKIIMOHUPOBAHHUU KUBBIX CUCTEM,
B MPOMBILIUIEHHOCTH, B MEAUIIMHE,

B [TOBCEITHEBHON >KU3HU YEJIOBEKa

3.4

VrieBonsl. JIunuabl

VYrneBoabl: MOHOCaxapu bl (IJII0K03a,
prbo03a u 1e30Kkcupr003a), Aucaxapuibl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(KkpaxmaJ, TTIUKOTeH, [EeJUTI0I03a).
buonornyeckue GpyHKIMH YTIIEBOJOB.
JIunuapl: TPUTIIALIEPUIBL,
docdonunuibl, CTEpOUIBIL.

IMunpodumnbpHO-THIPOPOOHBIE CBOKCTBA.

buonornueckue GyHKIMM JIUTTHAOB.
CpaBHeHuUe yriIeBOI0B, OCJIKOB U
JIUTHUI0B KaK UCTOYHUKOB SHEPTUM.
Hemoncmpauuu:

Tabauywvl u cxemwvi: «YTIACBOIBI,
«JIntm .

Obopyoosanue: 000pyI0BaHUE

PackpbiBaTh copepkaHre TEPMHUHOB U
MOHSATHI: YIJICBOJIbI, MOHOCAXaPHU/IBI,
JVCaxapuibl, MOJIMCAXapUIbl, TIIOKO3a,
pubo03a, Ae30Kcupudo3a, caxaposa,
JaKTO3a, MajbT03a, MEJITI0I03a
(kyIeTyaTKa), Kpaxmall, TJIMKOTEH;
JIMIHJIBI, TPUTIUICPUIABI (KHPBI, MAciia),
dbocdomunubl, CTEPOUIBI.
XapakTepru30BaTh YIIICBOIbI, JTUITHIbI
KaK KJIACCOPTAaHMYECKUX COCTUHCHHIA.
KrnaccudumumpoBaTs yriieBOAbI M JIUITHIBI
10 CTPOCHUIO; TIEPEUUCIIATh DYHKIINN
YIJICBOJIOB M JIUITHJIOB.

CxemaTudecku n300pakaTb CTPOCHUE
MOJIEKYJI YTIICBOIOB, JIUTTHIOB
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JUTSI TIPOBEACHUS HAOTIOICHU,
M3MEPEHNN, IKCIIEPUMEHTOB

3.5 | Hyknennossbie Hyxnennossie kucnorsl: JJHKn PHK. PackpeiBath conepkaHne TEPMUHOB U
KUCIOTBL. AT® Hyxkieotuibl — MOHOMEPEI MOHATHUI: 1€30KCUPHUOOHYKICMHOBAs
HYKJIEMHOBBIX KUCI0T. CTpoeHUE U kuciora (JIHK), pubonykienHoBas
¢bynaknuu JIHK. Ctpoenue u dyHKIIMN kuciora (PHK), nykneortun,
PHK. AT®: crpoenue u QyHKIIUH. MOJMHYKJICOTUAHAS LETTb
Jlemoncmpavuu: (MOJMMHYKJICOTHT), KOMIIJIEMEHTAPHOCTb,
Ilopmpemuwi: [Ix. Yorcon, ®@. Kpuk, dbynkiuu JIHK (xpanenue u nepenaya
M. Yunkusnc, P. ®paHkiuH. HACJIeICTBEHHOU WH(GOPMAIINH); BUIBI
Tabauysl u cxembi: PHK (undopmanonHas, TpaHCIIOPTHAS,
«Hyxnennossle kuciotsr; JJHK», pubdocomanpHasi); aleHo3uHTpudocdat
«buocuntes 0enka», «CtpoeHue (AT®), makposprudeckas CBs3b.
MoJieKynbl ATD». XapakTepu3upoBaTh HYKJICHHOBbIE
Obopyoosanue.: CBETOBOW MUKPOCKOIIL, KHCJIOTBI KAK XUMUYECKHE COCIMHEHHUS U
MUKpOIpenapaThbl HOCHUTEIIN HACIEICTBEHHON
uH(popManuu.
OtMeuaTh 0COOEHHOCTH CTPOCHHUS
MOJIEKYJT HyKJIenHOBBIX KucioT (JJHK,
PHK) u ATO.
CxemaTHuecku n300paxaTh CTPOCHHE
HYKJIEOTHJIOB, MOJIEKYJI HYKJIEMHOBBIX
kuciot, ATD
3.6 | Hcropust 1 MeTOIbI [{uronorus — HayKa O KJIETKE. PackpbIBaTh cofiepkaHre TEPMUHOB U

U3YYEHUS KIIETKH.
Kinerounas teopus

Knerounas teopus — npumep
B3aUMOJICHCTBUS UAeH U (HaKTOB
B HAYYHOM ITO3HAHUU.

MIOHATHUM: KJIETKA, LIUTOJIOT S,
PacKpbIBaTh COAEPKAHUE TTOJIOKEHUM
KJIETOYHON TEOPHH.
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MeTonabl U3ydeHUs KIETKU.
Jemoncmpayuu:

Ilopmpemur:

A. JleBenryk, P. I'yk, T. IlIBaHH,

M. lIneiigen, K. bap, P. Bupxos.
Obopydosanue: CBETOBOM MUKPOCKOTI,
MHUKpOIIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX MOAKTEPUAIIBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTorpadusimu
KJIETOK, MIOJTy4€HHBIE C TOMONIBIO
CBETOBOTO U 3JIEKTPOHHOTO MHUKPOCKOIIA

[lepeuncnaTs u XxapakTepru30BaTh
OCHOBHBIE METO/bI U3YyUCHHUS KIICTKU:
(IpUrOTOBIEHUE CPE3OB,

OKpaliuBaHue, MUKPOCKOITUPOBAHUE,
HEeHTPU(PYTUPOBAHUE, KyTIbTUBUPOBAHKE
KJIETOK W TKaHEM)

3.7

Kietka
KaK I1eJIOCTHAas
JKUBas CUCTEMA

Kietka kak nenoctHas xKuBasi CUCTEMA.
OO01re npu3Haky KJIETOK: 3aMKHYTast
HapyxHasi MeMOpana, Mojekyisl JJHK
KaK T€HETUYECKUI anmnapar, CHCTEMA
cuHTe3a Oenka. TUmbl KIETOK:
AYyKapUOTUYECKAasl U TPOKAPHUOTUYECKAS.
Oco00EeHHOCTH CTPOCHUS
IPOKaApPUOTUYECKON KIIETKH.

Knerounas crenka 6akrepuii. CTpoeHue
AYKapUOTUYECKON KIIeTKH. OCHOBHbBIE
OTJIMYUS PACTUTEIBbHON, J)KUBOTHOU U
rpuOHOM KieTku. [loBepXxHOCTHBIE
CTPYKTYpbI — KJIETOYHAsI CTCHKA,
TIIMKOKAJTUKC, UX QYHKIUH.
[Ina3maTuueckasimemMOpaHa, €€ CBOMCTBA
U QYHKIIH.

PackppiBaTh copepkaHie TEPMUHOB H
MOHATHI: KJIETKU (dyKapHOTHUYECKas,
IPOKApUOTHYECKas ), TUTa3MaTHIeCKast
MeMOpaHna (TuiazmaniemMma), TIIMKOKaIHKC,
TPAHCHIOPT BEIIECTB (MTACCUBHBIM,
AKTUBHBIN ), SHAOLUTO3 ((harouTos,
MTUHOITUTO3), SK30ITUTO3, KIECTOUHAS
CTEHKA, HYKJICOHU].

CpaBHHBaThH MEX Ty COOOI
AYKAPUOTUUYECKHUE U MPOKAPUOTUUECKHE
KJIETKH,; OTMEYaTh CXOJICTBO U PA3THUUS
B CTPOCHHH KJIETOK OaKTepui,
YKUBOTHBIX, PAaCTCHUH B TrprOOB
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Jemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHue
AYKapUOTUUYECKON KIIETKH», «CTpoeHue
KUBOTHOM KJIETKN», « CTpOEHHUE
pacTuTeNbHOU KIeTKN», «CTpoeHue
IPOKAPUOTUYECKON KIICTKI.
Obopyodosanue: CBETOBOH MUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX M 0AKTEPUATBHBIX KJICTOK

3.8

Ctpoenue
AYKApUOTHUECKOU
KJIETKU

[MuTonnasma u ee OpraHoUIbI.
OnnomMeMOpaHHbIE OPTaHOUIbI KJIETKU:
OIIC, anmapart ['osbaku, TU30COMBI.
[TosmyaBTOHOMHBIE OpPTraHOUIbI KJIETKHU:
MUTOXOHJIPUH, TIIIACTH/IBI.
[IpoucxoxieHue MUTOXOHJPUNA 1
wiactu. BuablnnacTu,.
HememOpanHbie OpraHOU bl KIETKHU:
PHUOOCOMBI, KIICTOYHBIA IEHTP,
IEHTPUOJIU, PECHUYKH, KTYTUKH.
OYHKIIMU OPTraHOUIOB KJIETKH.
BxiroueHus.

S Ipo — perynsaTOpHBIN LHEHTP KIETKHU.
CrtpoeHue snpa: sjepHas 000JI04Ka,
Kapuoria3mMa, XpOMaThH, SAPBIIIKO.

PackpbiBaTh cojiep:kaHue TEPMUHOB U
MOHATHI: ITUTOIIa3Ma, OPTAHOU/IBI,
sHJoIIazMarudeckas cetb (I11C),
anmapat [ oJIbJ1Ku, TM30COMBI, BAKyOJlb,
MUTOXOHPHH, TUTACTUIBI (XJIOPOTLIACTHI,
XPOMOILTACTHI, JICUKOTLIACTHI),
pHUOOCOMBI, MUKPOTPYOOUKH, KIICTOUHBIN
1eHTp (IIeHTpocoMa), pECHUYKH,
KTYTUKH, BKIIIOUEHUS, PO, SACpHAs
000J104Ka, KapuoIjia3Ma, XpOMaTuH,
SIIPBIIIKO, XPOMOCOMBI.

OnuckIBaTh CTPOCHUE DYKAPUOTUUECKON
KJIETKH 110 U300paXEHUsIM U

Ha MHUKpOIIpenaparax;
KJIacCU(DUIMPOBATH OPTAHOUIBI
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XpomMocoMbI. TpaHCIIOPT BEMIECTB

B KJIETKE.

Hemoncmpayuu:

Ilopmpemuwi: A. JleBeHryk, P. I'yk,

T. llIBann, M. IlIneiaen, K. bap,

P. Bupxos.

Tabauywvl u cxemor: «CTpoeHue
AYKapUOTUUYECKOU KIETKN», «CTpoeHune
KABOTHOM KJIETKN», « CTpOEHHUE
pPacTUTENIBHOU KIETKW», «CTpoeHne
IPOKAPUOTUUYECKON KIIETKW,
«CtpoeHue szipa KIETKN.
Obopydosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIpEnapaTbl PpaCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnsie u npakmuueckue
pabomul:

JlabopaTtopHas pabota Ne 2. «3yuenue
CTPOEHUS KIIETOK PACTEHUM, ’KUBOTHBIX U
OakTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKpOTIpenapaTax U UX ONUCAHUE)

B 3aBUCHUMOCTH OT OCOOEHHOCTEM HX
CcTpoeHus (0AHOMEMOpaHHBIE,
IByMeMOpaHHbIE, HEMEMOpPaHHEIE);
OMUCHIBATh (DYHKIIMH KaXKJIOTO
OpraHOM/Ia B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SAPO Kak
MECTO XpaHEHHUsl, nepenayu (yIBOCHHE
XPOMOCOM) U peanu3aiuu
(TpaHCKpUMIMSI) HACTIEACTBEHHOM
uH(pOpPMAIUHU KIIETKH.

[lepeunciiaATh U ONMUCHIBATH KOMIIOHEHTBI
a51pa U uX QyHKINHY;

CxemaTH4HO U300pakaTh CTPOCHUE
PAaCTUTENBLHOU U )KUBOTHOW KJIETKHU.
OOBACHATH OMOJIOTUYECKOE 3HAUCHHE
TpPaHCIOPTa BEUIECTB B KJIETKE

HToro 4acos 1o Teme 8

Tema 4. /KuszHeaesiTeJIbHOCTDL KJIETKH

4.1 | OOMeH BeIIEeCTB. 2 OOMeH BelIEeCTB, WU META00IU3M. PackpbIBaTh cojiepkaHre TEPMUHOB U
IImacTuuecknit Accumunsanus (TUTAaCTHISCKHA 0OMEH) IIOHSTHUI: OOMEH BEIIECTB U
oOMeH. DOTOCHUHTE3. U JTUCCUMUIIALNS (PHEPTETUYECKU peBpalleHue YHepruu (MeTadoIu3Mm),
XeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI EUHOTO ACCUMMIALINSA, TNIACTUYECKUI 0OMEH,
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nporuecca Metadonusma. Posib 3akoHOB
COXpaHEHUSs BELIECTBA U IHEPTUU

B OHMMaHUU MeTabonu3Ma. Turmsl
oOMeHa BEIIeCTB: aBTOTPO(PHBIN U
rereporpodHbiii. Pons dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALCHUH
JHEpruu B KieTke. DOTOCHHTES.
CaeToBas 1 TeMHOBasl (pa3bl
doTocuntesa. Peakiuu porocunTesa.
D¢ dhexTuBHOCTH (HOTOCHUHTE3A.
3HadeHune POTOCUHTE3A JUIsl )KU3HU
Ha 3emuie. Bnusinue ycinoBuil cpebl
Ha OTOCUHTE3 U CHOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHUN.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaUCHUE XEMOCUHTE3A
JUIS 5KU3HH Ha 3eMiie.
Jemoncmpavyuu:

Ilopmpemuwi: K. A. Tumupsizes.
Tabauysl u cxembl: «XITOPOTIIACTY,
«@POTOCUHTES)

TUCCUMMJIISIIIUS, DHEPTETUYECKUI OOMEH,
dboTocunTe3, GOTONIN3,
dbochopunupoBanue, MEPEHOCUUK
POTOHOB, XEMOCHHTES3.

OnuceiBaTh (HOTOCUHTES, MPOIIECCHI,
IPOTEKAIOUIUE B CBETOBOM U TEMHOBOM
dbaze.

BoIABISTH NPUUMHHO-CIIEACTBEHHBIC
CBSI3U MEX]Ty IOTJIOIIEHNEM COJTHEUHON
SHEPTUH XJIOPO(UIIIOM U CUHTE30M
Monekyn ATO.

CpaBHMBATh UCXO/THBIE BEIIECTBA,
KOHEYHBIE MPOTYKTHI U yCIOBHS
IIPOTEKAHUsI pEaKIui CBETOBOU U
TEMHOBOH (a3bl (HOTOCUHTE3A;
CpaBHuBaTh POTOCHHTE3 U XEMOCHHTES3.
OueHuBarh 3HaYeHUE POTOCUHTE3A U
XeMOCHHTE3a JIJIs )KU3HU Ha 3emiie

4.2

DHEpPreTUYeCcKui
oOMeH

DHepreTudeckuii 0OOMEH B KJIETKE.
Pacumienienue BeniecTs, BbIAEICHUE U
AKKyMYJIMPOBaHUE YHEPTUH B KIICTKE.
DTarbl SHEPreTHIECKOT0 0OMEHa.
I'mukosn3. bpoxxeHuen ero BUbI.

PackpeIBaTh conepkaHre TEPMUHOB U
TMOHATHI: YHEPTETUICCKUN OOMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEHHE,
CIIUPTOBOE OpOKEHUE, OUOTOTHIECKOE
OKHCJICHHE, KIETOYHOE JThIXaHUE,
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Kucnoponnoe okucnenue, unm
KJIETOYHOE JbixaHne. OKUCIUTETHLHOE
dbochopunupoBanme. IhHEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.
Jemoncmpayuu:

Tabauywl u cxemvi: « TUTBITATAHUSY,
«Metabonuzm», « MUTOXOHIPUS»,
«OHepreTuyecKrii 0OMeH»

TUCCUMUJIATINSA, (PEpMEHT.
XapakTepu3oBaTh 0OMEH BELIECTB U
IpeBpalieHne SHEPTUH (MeTaboII3M)
KaK OJIHO UX CBOMCTB >KHBOTO.
[lepeunciarb 0cOOEHHOCTU
IJIACTUYECKOTO U YHEPTETUYECKOTO
oOMEHa B KJIETKE; yCTAHABJIMBATh
B3aMMOCBSI3b MEXIY HUMHU.
Paznuuate THIEI OOMEHa BEIeCTB

B KJIETKE: aBTOTPOGHBIN U
reTepoTPO(HBIN.

OnuckIBaTh ATambl SHEPTETUYECKOTO
oOMeHa (MOArOTOBUTEIbHBIH,
OECKUCTIOPOIHBIN, KUCIOPOTHBIH)

U CPaBHUBATh UX MEXIY COOOM.
XapakTepu3oBaTh PEaKIMU TITUKOIN3a,
OpOXKEeHUS, KJICTOYHOTO JABIXaHUS;
BBISIBIISATH TPUYUHHO-CJICICTBCHHBIC
CBSI3U MEKIy TJIMKOJIM30M, KIETOYHBIM
JIXaHUEM U CUHTE30M MOJIeKya ATO.
CpaBuuBaTh 3HEKTUBHOCTH
OECKHUCIOPOAHOTO UKHCIOPOIHOTO
ATAIoB

4.3

Bbuocuures Oeska

Peaknyu MaTpudHOrO CHHTE3A.
I'enetnueckas nadopmarms u JJHK.
Peanuzanus reHeTHUYECKOU
uH(popMaIu B KIIETKE.

PackpbiBaTh coqiep;kaHue TEPMHUHOB
U MOHSITHN: T€H, TCHETUYECKUM KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIILINS,
TPaHCIISIIKUSL, KOJOH, aHTUKOJIOH,
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I'eneTnyeckuil KoJ MET0 CBOMCTBA.
TpaHCKpHUIILIUS — MATPUYHBIN CUHTE3
PHK. Tpaucnsuus — OnocuHTe3 Oenka.
Otanbl Tpancisaiuu. KogupoBanue
aMHUHOKHUCJIOT. Pois pubocoms
OnocuHTe3€e OeKa.

Jemoncmpavyuu:

Ilopmpemuwi: H.K. Konb1os.

Tabruyst u cxemwvr: «Ctpoenue JIHK»,
«Ctpoenne u PyHKIIMOHUPOBAHHUE TCHAY,
«Cunre3s 0enkay, «Permmukanms JIHK»,
«I'eHeTHUECKUN KOI».

Obopyodosanue: MOJICTN- aTUTMKALIAH
«Y nBoenne JIHK u Tpanckpunims»,
«buocuHTe3 OeKay

pubocoMa, IeHTpaibHas J0TMa,
MOJIEKYJIIpHasi OMOJIOTHS.

OnpenensiTe CBOMCTBA FTEHETUYECKOTO
KoJia (TPUILIETHOCTh, OJTHO3HAYHOCTb,
BBIPOXJACHHOCTb, YHUBEPCATIHLHOCT,
HEIEPEKPHIBAEMOCTh, HEIPEPHIBHOCTB ).
OnuceiBaTh 3TAMbl peau3aluu
HACJIeICTBEHHOU NH(GOPMAIINH B KIIETKE.
CpaBHUBATh peakiud MaTPUIHOTO
cunre3amoniekyil PHK u Genka B kieTke

4.4

Hexnerounsie
(bOpMBI KUZHH —
BUPYCHI

Hexknerounsie (opMbl 5KU3HU — BUPYCHI.
HcTopust OTKpBITHSI BUPYCOB

(1. Y. Usanosckuii). OcoOeHHOCTH
CTPOEHUS Y )KU3HEHHOT'O LINKJIA BUPYCOB.
bakrepuodaru. bone3nu pacrenut,
YKUBOTHBIX M YEJIOBEKA, BHI3HIBAEMbBIE
BUpycamu. Bupyc ummyHoneduimra

yenoseka (BIY) — Bo36ynurens CITN/a.

OOparHast TpaHCKPUIIIUS, peBepTa3a u
uHTerpasa. [Ipodunakruka
pacpocTpaHEHUsI BUPYCHBIX
3a00JIeBaHUM.

PackpbiBaTh conep:kaHne TEPMUHOB U
MOHSATUI: BUPYC, BUPYCOJIOTHS, KaIlCH]I,
oakTepuodar, BUpyc uMMyHOAeHUITUTA
yenoseka (BMIY), oHKOreHHbIE BUPYCHI.
XapakTepru3oBaTh BUPYCHI KaKk
HEKJIETOUHYIO (hOpMY >KU3HH;
O0COOEHHOCTH CTPOEHUS U
KHU3HEACSATEIIbHOCTU BUPYCOB.
OnuceIBaTh )KU3HEHHBIN UK BUPYCOB
UMMYHOAE(PHUINTA YETIOBEKA; pa3IniaTh
Ha pucyHkax BTM ((Bupyc TabauHoit
Mo3aukH), bakrepuodar, BUY.
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Jemoncmpayuu:

Ilopmpemuwi: ]1. 1. IBaHOBCKUH.
Tabauyvt u cxemol: «BUPYCHI»,
«bakreprnodarny; «CtpoeHue u
*U3HeHHbIN uki Bupyca CIIN da,
OaxTepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MaruuTHast MoJIeNb-anIuInKanus
«CTpoeHue KIETKN»

O60CHOBBIBATH U COOIOATH MEPHI
npo(UIaKTUKN PACTIPOCTPAHEHUS
BHUPYCHBIX 3a00JIEBAHHI
(pecnupaTopHBbIe, KEITyT0UHO-

KHIIICYHBIC, KIICIICBON dHIC(DATHT,
BUY-undexrms)

Hror

O 9aCOB I10 TEMC

6

Tema 5. PazMHOKeHHE H HHAUBHUAYAJBHOEC PasBUTHUEC OPraHM3MoB

5.1

JKu3HEeHHBIN UK
KJIETKU. [lenenue
KJIETKH. MUTO3

1

KneTounblit UK, WX )KU3HECHHBIM ITUKIT
kietku. Marepdaza u MuTos.
[Tpomecchl, mpoTekaroiiue B uHTEpdase.
Pennukanus — peakuust MATpUIHOTO
cunte3a JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBIN HAOOP — KAPUOTHII.
JIMTIIIONAHBIN U TarJIONJHBIN
XPOMOCOMHBIC HA0OPBI. XpOMAaTH/IBI.
[{uTosornyecKkne OCHOBBI PA3MHOXKEHHUS
Y UHJMBUAYAJIbHOTO Pa3BUTHS
OpraHu3MoB. /[eJIeHnEe KIIETKH — MUTO3.
Craguu muto3a. [Ipoueccsl,
MPOUCXOAIINE HA PA3HBIX CTAAUAX
MHUTO3a. bruojiornueckuii CMbICII MUTO3A.
[Iporpammupyemasi rubenb KISTKH —
aroITo3.

PackpeiBaTh copepkaHre TEPMUHOB U
MOHSITUI: KJIETOUHBIN UK, UHTEep(Da3a,
peayIUIMKaIMS, XpOMOCOMa, KapUOTHII,
TaIuIOUHBIN, TUTIJION THBIN
XPOMOCOMHBIN HA0OP, XPOMATHU/IBI;
MHUTO3 €ro cTaauu: npodasa, meradasa,
anadasza, renodasa.

OnuceiBaTh )KU3HEHHBIA UK KIIETKU;
NEPEUYUCIIATh U XapaKTEPU30BaTh
NEePUOAbI KJIETOUHOTO IUKJIA,
CpPaBHUBATH UX MEXKIY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPAaBHUBATh
XPOMOCOMHbBIE€ HA0OPHI KJIETOK.
CpaBHUBATh CTaAUU MUTO3A.
Paznuuaths Ha MUKpoOnpenapaTax
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Jemoncmpayuu:

Tabauywl u cxemol: «KIETOYHBIA UKD,
«Pernnmukanus [JHK», «Ctpoenue
XpOMOCOMBI», « MUTO3»; MarHUTHAS
MOJIeJb-anTuInKauus «JleneHue KIeTKm;
mozens JJHK.

Obopydosanue: CBETOBOM MUKPOCKOI U
Mukponpenapat «KapuokuHes B KIETKax
KOpellKa JTyKay.

Jlabopamopnsie u npakmuueckue
pabomol:

JlabopaTtopnas pabota Ne 3.
«Habnronenrne MUTO3a B KJIIETKAX
KOHYHMKA KOpPEIIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax

Y PUCYHKaX CTaJ¥ MUTO3A.
PackppiBaTh OMOIOTUYECKHIA CMBICT
MHUTO3a

5.2

dopmbl
Pa3sMHOXKEHUS
OpraHu3MOB

®opMbI pa3MHOKEHUSI OPTAHHU3MOB:
OecI10JI0€ U TOJIOBOE.

Busr 6ecrionoro pa3MHOKEHHS:
JleJIEHNE HaJBOE U TOYKOBAHUE OJIHO-
Y MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTHBHOE Pa3MHOKCHUE.
HckyccTBEeHHOE KIIOHMPOBAHUE
OpraHU3MOB, €TI0 3HAYCHHE
JUISCETICKIIHH.

[TosnoBo€e pasMHOKEHUE, ETOOTIUYUS
oT OecI10JIorO.

Jemoncmpayuu:

PackpbiBaTh copepkanre TEpPMUHOB
Y TIOHSITUI: pa3MHOKEHUE, KJIOH,
MIOJIOBBIE KJIETKHU (TaMeThl),
SUIICKIIETKA, CIEPMATO30U/l, 3UT0TA,
JieJIeHHEe HaJIBOE, MOYKOBaHUE,
criopyJisiiusi, pparMeHTanus,
BEreTaTUBHOE PA3MHOXKEHUE,
CEMEHHOE Pa3MHOKEHHE, ONIBUICHUE,
JIBOMHOEOIJIOIOTBOPEHHUE, TTOJIOBBIC
JKeJe3bl, CCMCHHUKH, THIHUKH,
OTUIOJIOTBOPEHUE (HAPYKHOE,
BHYTpEHHEE).
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Tabauyvl u cxemol: «POpMBI

Pa3sMHOXKEHUSI OPraHU3MOBY, «/[BoriHOE

OIJIOJIOTBOPEHUE YIBETKOBBIX
pacTeHun», «/lenenne KieTku
Oaktepun», «BereratuBHoe
pa3sMHOXXEHUE pacTeHuiy, «CtpoeHue
TIOJIOBBIX KJICTOK

XapakTepru3oBaTh 0COOCHHOCTH

¥ 3HaueHne OECII0I0TO U TOJIOBOTO
CIIOCOOOB Pa3MHOKEHUSI.

Boiaensts Bubpl 6ecnosioro
Pa3MHOXEHUS; BBISBIISITH B3aUMOCBSI3U
Mexay hopMamMu U criocodamu
Pa3MHOXEHUS, U UX OMOJIOTHYECKUM
3HAUYCHHUEM.

Bnaners mpuémamu BereTaTuBHOTO
Pa3MHOXEHUS KYJIbTYPHBIX paCTEHUN
(Ha mpUMepe KOMHATHBIX).
XapakTepu3oBaTh MOJOBBIC KICTKU:
STUTICKIICTKH, CTIEPMaTO30H/IbI;
BBISIBJISITh OCOOCHHOCTH

UXCTPOCHUS

5.3

Meiio3s

Meiios. Ctaguu meio3a. [Tpoueccsi,
IIPOUCXOAIINE HA CTANUIX MENO3A.
IToBeneHnne XxpoMOCOM B MEHO3€.
Kpoccunrosep. buosnornueckuii cMbICI
Y 3HAYEHUE MENo03a.
Hemoncmpauuu:

Tabauysl u cxemvl: «JleIICHUCKICTKI,
«Menos».

Obopyoosanue: moaens JJHK;
MarHuTHasi MOJEIb-anTlIuKaIUs
«Jlemenue KIETK»

PackpeiBaTh comepkaHre TEPMUHOB U
MMOHSITHUI: MEHO03, KOHBIOTAIH
XPOMOCOM, IEPEKPECT (KPOCCUHTOBED)
XPOMOCOM, TaMEThI.
XapakTepu3oBaTh MEHO03 Kak Criocoo

KJICTOYHOI'O ACJICHHA, OIIMChIBATH MEHo3
10 CTaausaM,; CpaBHHUBATh CTaAUNU Meo3a

H MHUTO3Aa.

Paznmuuares Ha pucyHKax cTaguu Menosa;

pacKkpbIBaTh OMOJIOTHYECKOE 3HAUCHUE
Meno3a
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5.4 | Obpa3oBanue u ["ameTorenes — mpotecc oOpa3zoBaHus PackpbIBaTh cofep:kaHue TEPMUHOB U
Pa3BHUTHC IMOJIOBBIX IIOJIOBBIX KJIETOK Y>KUBOTHBIX. HOHSITHI: TAMETOT€HE3, CIEPMATOI€HE3,
KJIETOK. [TosioBBIE KEJIE3bl: CEMEHHUKH U OOreHEe3, CIEPMATO301/I, AKPOCOMA,
OIUI0J0TBOPEHHUE anuHuKy. OOpa3oBaHKUEe U pa3BUTHE ANLIEKIIETKA, TOJISIPHBIE TEJIbIIA.

MTOJIOBBIXKJIETOK — raMeT (CrnepMaro3ou], | XapakTepru3oBaTh OCOOCHHOCTH
AWILIEKIIETKA) — CIIEpMAaTOreHE3 U raMeToreHesa y >KMBOTHBIX U €T0 CTajuu;
ooreHe3. OCOOEHHOCTH CTPOEHUS M0JIOBBIE KJIETKH KUBOTHBIX U ONHUCHIBATH
SAUIEKIETOK U CIIEPMaTO30U0B. IIPOLIECC UX PA3BUTHS.

OmnogorBopenue. [lapreHorenes. CpaBHUBATh CIEPMATOTCHES U OOTECHE3.
Jemoncmpayuu: OnuceIBaTh OIIIOAOTBOPEHUE,

Tabnuyer u cxemor: «IIpsiMoen HenpsiMoe | OMOJIOTUYECKOE 3HAYCHHE

pazButHe», «['amerorenes OILIOZAOTBOPEHUS

y MIIEKOTIUTAOLIUX U YETOBEKAY.

Obopyodosanue: Mmoneib MeTada3zHON

XPOMOCOMBI, MUKPOCKOTI,

MuKkpomnpenapatsl «CriepMaTo301abl

MJICKOITUTAIOIET 0y, « ANIeKIIeTKa

MJIEKOTTUTAIOLLET 0.

Jlabopamopnvie u npakmuueckue

pabomul:

JlaboparopHas pabota Ne 4. «3yuenue

CTPOEHHS MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIpenapaTax»

5.5 | UnauBuayanbHOE NunuBunyanbHoe pa3BuTue (OoHTOreHe3). | PackpwiBaTh cojep:kaHne TEPMUHOB
pa3BuTHE OMOpHOHAIBHOE Pa3BUTHE Y TIOHSITHI: OHTOTE€HE3, SMOPUOTEHE3,
OpraHU3MOB (aMOpuoreHes). Drarnbl SMOPUOHANBHOTO | 3UT0Ta, APOOJIEHHE, OJaCTOMEpHI,

pa3BUTHUA Y IO3BOHOYHBIX JKUBOTHBIX:

Mopyna, 6y1actyna, 6J1acToIENb,
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IpoOJieHue, racTpysiius, OpraHOreHes3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He IpsiMoe (JTMYMHOYHOE).
Bnusiaue cpeapl Ha pa3BUTHE
OpraHu3MoB; (PaKTOPbI, CIOCOOHBIC
BBI3BIBATh BPOXK/ICHHbBIE YPOJICTBA.
Poct u pazButue pacrenuii. OHTOreHe3
[IBETKOBOT'O PACTEHUs: CTPOCHHE CEMEHH,
CTaJNM Pa3BUTHSL.

Jemoncmpavyuu:

Tabauywvt u cxemvr: «OCHOBHBIE CTa MU
OHTOreHe3ay, «IIpsmMoe u Henpsmoe
pas3BuTHE», «/IBOMHOE OIIIOOTBOPEHUE
YIBETKOBBIX PACTEHUI»

ractpyia, Helpymna, OpraHoTreHes;
3apO/IbIIIEBBIC JINCTKU: SKTOJIEpMA,
Me30/IepMa, SHTOJIEPMa;
NOCTAIMOPHOHAIBHOE Pa3BUTHE: TPSMOE
U HenpsaMoe (JINYMHOYHOE); MeTaMopdo3,
Meracropa, MUKpPOCTIOpa, MbLIbIIEBOE
3€pHO, CIIEPMHUHU, 3aPOBIIIEBHIN MEIIOK,
JIBOMHOE OIIOJIOTBOPEHHUE.

Onpenensars 3Tanbl SMOPUOHATIEHOTO
Pa3BUTHS XOPJIOBBIX HA CXEMax U
npernaparax v OMMUCHIBATh MPOIIECCHI,
IPOUCXOISIINE HA KaXKJIOM dTarle.
CpaBHMBaTh IEPUOIbI OHTOTEHE3A;
IPsIMOE W HETIpsSIMOe (JIMYNHOYHOE)
NOCTAIMOPUOHAIIBHOE PA3BUTHE,
3apOBIIIN YEJIOBEKA U IPYTUX
XOPOBBIX.

OOBACHATH OMOIOTHYECKOE 3HAUCHHE
pa3BUTHs ¢ MeTaMopho30M;
OTPHUIIATETLHOC BIMSIHUE aJIKOTOJIA,
HUKOTHHA U JIPYTUX TEPATOTCHHBIX
(akTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YEJIOBEKA.

OnuceIBaTh TPOLECC JBOMHOTO
OTLIOIOTBOPEHMSI Y IIBETKOBBIX
pacTeHui

HToro uacoB mo Teme
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Tema 6. HaCJIeIlCTBeHHOCTl) U UIBMEHYUBOCTH OPraHu3mMoB

6.1 | 'eneTuka — HayKa 1 [IpenmMer u 3a7a4M TEHETUKH. PackpriBath conep:xkanue TEPMUHOB U

O HACJIEJICTBEHHOCTH Ponb nuronoruu u sMOpUOIOruu MOHATHI: T€H, TEHOM, TCHOTHII, ()EHOTHIT,

Y U3MEHYUBOCTHU B CTAHOBJICHUU T'€HETUKHU. Bkian XPOMOCOMBI, aJJIEJIbHbIEC T€HBI (AJIJIEN),
POCCUNCKUX U 3apyOEKHBIX YUCHBIX B FOMO3UTI0Ta, F€TePO3UT0Ta,
pa3BUTHE TEHETUKHU. METObl TEHETUKU JIOMUHAHTHBIN MPU3HAK (T€H),
(ruOpUI0JIOTHYECKUM, peLEeCCUBHBIN NTPU3HAK (T'€H), YhCTast
IUTOT€HETUYECKU I, MOJIEKYJISIPHO- JIUHUSL, TUOPUL.
TCHETUYECKUI). [lepeuncnath u XapakTepu30BaTh
OCHOBHBIEC T€HETUYECKUE TTOHSATHUSI. METO/Ibl TEHETUKH: THOPUJIOIOTMUECKUH,
I'eneTnueckasi CHMBOJIHKA, IUTOT€HETUYECKUI, MOJICKYJISIPHO-
HCTIOJIb3yeMasi B CXeMaxX CKPEIIUBAaHUN. | TCHETHYCCKHM; TOMUHAHTHBIC U
Jemoncmpayuu: pELIECCUBHBIE TPU3HAKU PACTEHUN U
Ilopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. . Basusos, C. C. UeTBepHKOB, [Tonb30BaThCSI FTEHETUYECKOM
H. B. Tumodeen-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIUKOU
Obopyoosanue: MOJENb- ANILIHKALS IS 3AIIMCH TEHOTUIIMYECKHUX CXEM
«MOHOTHOPHUAHOE CKPEIIMBAHUE, CKpEIIMBaHUS
repoapuii «['opox moceBHOI

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACJIeI0BaHUs PackpriBath coqepkaHue TEPMUHOB

HacCJIeJOBAHUS MPU3HAKOB, YCTAHOBJICHHbBIE U TIOHSTUI: MOHOTUOPUTHOE

MIPU3HAKOB. I'. Mennenem. Monorubpunoe CKpelnuBaHue, GCHOTHITNICCKHE

MonorubpuaHoe CKpellluBaHue. 3aKOHEeTMHOOOpa3usl TPYIIbI, THOPUIOIOTUUECKUN METOI,

CKpPEIIMBAHNE ruOpuUI0B NEPBOTo MOKOJIeHU. [IpaBuio | yncreblie IMHAN, JOMHUHUPOBAHKE TE€HOB

JOMUHUPOBAHUS. 3aKOH pacIICTICHUS
MPU3HAKOB. ['MMOTE3a YUCTOTHI TaMeT.
[TommHOEHM HEMOTHOE JOMUHUPOBAHHUE.

(MosTHOE, HEMOJIHOE), PACIICTIICHHE
B TIOTOMCTBE.
OnuchIBaTh METOAMKY MTPOBEACHUS
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Jemoncmpayuu:

llopmpemui: I'. Mennens.

Tabauysl u cxemovl: «MoOHOTUOPUTHOE
CKpELIMBaHUE U €ro IUTOTeHETHYEeCKast
OCHOBa», «3aKOH pacIIEIJIEHUS] U €T0
UTOT€HETUYECKAst OCHOBA», «3aKOH
YUCTOTHI FaMeT.

Obopyoosanue:

MoJienu-anIuikanun « MoHorubpuaHoe
CKpeuiuBanue», «Heromnnoe
JTOMUHHUPOBaHUE», repbapuil «I'opox
IIOCEBHOW»

I'. MennenemMonbITOB 1O U3YYEHUIO
HACJIEIOBAHUS OJTHOW Mapbl MPU3HAKOB
y TOpoxa MOCEBHOTIO.

PackpsiBaTh coziep:kaHue 3aKOHOB
eauHOo00pa3usi THOPUIOB MEPBOTO
MOKOJICHUS U 3aKOHA pacIleTICHHUs.
OOBSACHATH TUIIOTE3Y YHUCTOTHI T'aMeT.
3anuchIiBaTh CXEMbl MOHOTHOPUTHOTO
CKpEILIUBaHUs, OOBSICHATH €TI0
LATOJIOTUYECKUE OCHOBBI U PEIIATH
Te€HETHUCCKUE 3aJauu

Ha MOHOTHOPHJIHOE CKpPEIIMBaHKE

6.3

JuruOpuaHoe
CKpEIIMBaHUE.
3aKOHHE3aBHCHUMOTO
HacJIeJOBaHUS
MIPU3HAKOB

JuruOpuaHoe ckpemuBaHue. 3akoH
HE3aBUCHMOTO HacJe10BaHUs
npHU3HAKOB. LlUTOreHeTHUeCKrne OCHOBBI
JTUTAOPUTHOTO CKpPEIIHBAHMUS.
AHanusupylouiee CKpeuuBaHue.
Hcnonp3oBaHue aHAIM3UPYIOLIETO
CKpEUIMBaHUSA JJIsl ONIPEACIICHUS
reHOTHUIa 0COOu.

Hemoncmpauuu:
Ilopmpemuwi: I'. MeHnens.

Tabauyst u cxemol: «urnbpuaHoe
cKkpemBaauey, «l[utonornueckue
OCHOBBI JUTHOPHITHOTO CKPEIITUBAHMS.
Obopyodosanue. MOJIEIb- ANITUTHKAITUS
«JIuruOpuaHoe CKpEIIMBaHUE)

PackpeiBaTh cojepkaHre TEPMUHOB U
MOHSATHN: TUTHOPUIHOE CKpEIlMBaHUE,
AHAIM3UPYIONIEE CKPEIIMBAHUE.
OnuceIBaTh ONbITH I. Mennens

110 U3YYCHUIO HACIICIOBAHUS ABYX Iap
MPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpbiBaTh cojep)kaHre 3aKOHa
HE3aBUCHMOTOHACJICAOBAHMS MPU3HAKOB.
[IpuMeHsITh MaTEMaTUYECKUN pacyeT
C TTIOMOIIIBIO METO/1a MIEPEMHOKECHUS
BEPOSITHOCTEH M 3aMKUCh C MTOMOIIBIO
(EHOTHUITMYECKUX PATUKATIOB
pacieryieHus IPU3HAKOB y MOTOMKOB
1o (peHOTHUITY ¥ TEHOTHUITY.
3anuchIBaTh CXEMbI TUTHOPUTHOTO
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CKpEUIMBaHusA, OOBSACHATH €ro
LUTOJIOTUYECKUE OCHOBBI UPEIIATh
TeHETUYECKUE 3a/Ia4M Ha JUTUOPUTHOE
CKpEILIUBaHNE

6.4

CueruieHHoe
HaCJIEJOBAaHUE
MIPU3HAKOB

CueruieHHOE HacJeI0BaHNUE MPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HacJel10BaHMIo reHoB. Hapyienue
CUEIUICHUS T€HOB B pE3yJIbTATE
KPOCCHUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJICCTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. Mopras.

Tabnuywl u cxemwvi: «Mero3y,
«I"eHeTHYeCKHE KapThl pAaCTCHUH,
KUBOTHBIX U YEJIOBEKAY,
«B3aumoaelicTBre aljIeIbHBIX TEHOBY.
Obopydosanue: MUKpoOIpenapar
«dpo3odpuna» (Hopma, myTauuu Gopmbl
KPBUIBEB U OKPACKHU TeJa), MUKPOCKOTI,
Mozenb-anmnkanus «llepexkpéct
XPOMOCOM.

Jlabopamopnvie u npakmuueckue
pabomol:

Jlabopatopnas pabota Ne 5. «3yuenue
pe3yJbTaTOB MOHOTHOPHUIHOTO

Y AUTUOPUTHOTO CKPEIIUBAHUS

PackpriBaTh coepkanre TEPMUHOB U
MOHATUH: CLEIJICHHOE HACIICIOBAHUE
MPU3HAKOB, PEKOMOUHAIUS T€HOB,
TEHETUYECKUE KapThl XpPOMOCOM,
MOpPraHHu/Ia.

HasbpiBaTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOU TEOPUHU
HacienctBeHHocTy T. Moprana,;
pPacKphIBaTh cojiepxKaHue padOThI

T. Moprana 1o CuersjieHHOMY
HACJIEOBAHUIO T€HOB U TPUYHHBI
HapYIICHUS CLEIUIEHUS MEXK1y TEHAMH.
3anuchIBaTh CXEMbI CKPEIIMBAHUS

IIPH CLICTIJIEHHOM HaCJIEIOBAHUU,
OOBACHSITH TPUIUHBI PEKOMOWHAIIUN
TE€HOB, ONPEIEIISITh YUCIIO TPYIIII
CLICTUICHUS T€HOB; PEIIaTh TCHETUYECKNE
3a/71a4M Ha CLETNICHHOE HACJIeI0BaHUE
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y Ap0o30(HIIBI Ha TOTOBBIX
MUKpOIIpernapaTax»

6.5 | ['ereruka mona. I'eneTnka noma. XpoMOCOMHOE PackpeiBaTh conepkaHre TEPMUHOB U
Hacnenosanue onpeaeneHue nojia. AyTocoOMbl U HOHSATUN: XPOMOCOMHBIN HA0Op,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIE U | AyTOCOMBI, IOJIOBBIE XPOMOCOMBI,
CLEIUIEHHBIX C TIOJIOM reTEPOraMeTHbIE OPTaHU3MBI. TOMOTaMETHBIN MOJI, TETEPOraMETHbBIN

HacnenoBanue npu3HakoB, CUEIUICHHBIX | MOJI, CUEIIIEHHOE C TI0JIOM HACJIEIOBAHUE
C IIOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBACHATH HUTOJOTUYECKUE OCHOBBI
Ilopmpemui: I'. Menpaens, T. Mopras, XPOMOCOMHOI'0 MEXaHNU3Ma OIPEACIICHUS
H.. BaBuos. I10J1a Y Pa3jIU4YHbIX OPTaHU3MOB.
Tabauyel u cxemwl: «I'€HETUKA M1OJIAY, CpaBHUBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEI0BAHUS, HACJIEI0BAHUSI IPU3HAKOB, CLEIICHHBIX
CLEIIEHHOTO ¢ MoJIoM», «Kaprnotunsl Y HE CIEIUICHHBIX criojoM. Pemars
YEJI0BEKA U KUBOTHBIX» TEHETUYECKHUE 3a/1a4X HA HACJIETOBAHUE
CLEIUICHHBIX C MOJIOM ITPU3HAKOB

6.6 | I3MeHUYNBOCTD. N3menunBoCTh. BUABI N3MEHYNBOCTH: PackpsiBaTh copepxkaHue TEPMUHOB U
Henacnencreennas HEHACJICICTBEHHAS U HACJIEICTBEHHAS. NOHATUI: U3MEHYHUBOCTb,

WU3MEHYHUBOCTD Ponb cpenbl B HEHACIEICTBEHHOU HACJICCTBEHHAs! NU3MEHUYUBOCTb,

U3MEHUYMBOCTU. XapaKTEPUCTHUKA
MOAU(DUKATMOHHON U3MEHYUBOCTH.
BapuannonHbli psiji 1 BapualiOHHAs
KpuBas. HopMa peakuuu rprsHaka.
KonnyecTBeHHbIEC M KAYECTBEHHBIE
IIPU3HAKY U HUX HOPMA PEAKLUU.
CaoiicTBamou(PUKAITMOHHOM
W3MEHYMBOCTH.

HEHACJIEJCTBEHHAS! U3MEHUYNBOCTb,
MOIU(UKAIIMOHHAS U3MEHYUBOCT,
BApUALMOHHBIN psifl, BAPUAHTA,
BapHAalLlMOHHAs KPUBAsl, IPU3HAK,
HOpPMa PEAKLNH, KOJIMYECTBEHHBIE U
Ka4€CTBEHHbIC IPU3HAKH.
Knaccudummposats BubI
VU3MEHYMBOCTU U BBISBIISTH UX
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Jemoncmpayuu:

Tabauywvr u cxemvl: «Buasl
U3MEHUYUBOCTHY, «MoaudukanmonHas
U3MEHYHBOCTHY.

Jlabopamopnvie u npakmuueckue
pabomot:

Jlabopatopnas padota Ne 6. «3yueHue
MOJIU(PUKAIIMOHHON N3MEHUYNBOCTH,
MTOCTPOEHNE BaPUAITMOHHOTO Psa U
BAPHUALIMOHHOW KPUBO»

OMOJIOTHYECKHE OCOOCHHOCTH.
[Iepeuncnars cBoMcTBa
MOAU(PUKAIMOHHON U3MEHYMBOCTH U
OOBSICHATH €€ 3HAUCHUE JIJITOPTaHNU3MOB.
PazanuaTh KOM4YeCTBEHHBIE U
KaueCTBEHHBIC ITPU3HAKH; CTPOUTH
BapUAIIMOHHBIA PsJl, BAPUALIMOHHYIO
KPHUBYIO, BBIUUCIISTH CPEAHEE 3HAUCHUE
IpU3HaKa

6.7

HaCJ'IGI[CTBeHHaH
N3MCHYHUBOCTD

HacnencrBennas, niam reHOTUNIMYECKast
u3MeHuYnBOCTh. KomMOuHaTuBHas
M3MEHYMBOCTb. M€EN03 U NOJI0BOU
IIPOIIECC — OCHOBA KOMOMHATUBHOM
U3MEHYUBOCTU. MyTalimoHHas
U3MEHUYHUBOCTb.

Knaccudukanus MmyTtanuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacToTa ¥ MPUYUHBI MyTalUK.
MytareHnnsie (hakTOpPHI.

3aKOH rOMOJIOTHYECKHUX PSJIOB

B HacCJIE€JICTBEHHON U3MEHUYUBOCTHU

H. . BaBunosa. BHesaepHas
HACJIEICTBEHHOCTh U U3MEHYNUBOCT.
JHemoncmpayuu:

Hopmpemuwi: I'. ne @pus, H. 1. BaBunos.
Tabauywl u cxemol: «MyTanioOHHAS

PackpbIBaTh conepxaHue TEPMUHOB U
NOHATUI: HACJIEICTBEHHAS
U3MEHYHUBOCTh, KOMOMHATUBHAS
U3MEHYUBOCTh, MyTallHOHHAS
U3MEHYUBOCTh, MYTaHT, MyTaIlUU:
T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE;
NOJIUTUIOUANS, aHEYITIOUAUS, MyTareHbl.
XapakTepu3oBaTh HACIEACTBEHHYIO
U3MEHYUBOCTD; (POPMYIHPOBATH 3aKOH
TOMOJIOTUYECKUXPSIIOB

B HACJIEICTBEHHON U3MEHYNBOCTU

H. . BaBuioBa u 0OBSICHSATH €ro0
3HaYeHUe sl OMOJIOTHH U CEJIEKIIHH.
KnaccuduimpoBats MyTanuu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOJUTH
IIPUMEPBI MyTaIUAM.

OOBICHATH NPUYUHBI BOSHUKHOBEHUS
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N3MEHYHBOCTH.

Obopydosanue: MUKPOCKOII,
Mukpormnpenapar «/[pozodpuna» (Hopma,
MyTaluu (OPMbI KPBUTBEB M OKpacKa
TeJa); KOMHATHBIC PACTEHUS C MECTPOM
OKpPACKOM JIMCTHEB.

Jlabopamopnuie u npakmuueckue
pabomul:

JlabopaTtopHas pabota Ne 7. «AHanu3
MyTaIui y 1po30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTax»

MYTaIHii, posib (aKTOPOB-MYyTareHOB.
CpaBHMBaTh BHUJIbI MYyTAIlUii; BBISBISATD
IPUYUHBI HACJICICTBEHHON
U3MEHYMBOCTH, NCTOYHHKH MyTarcHOB
B OKpYyXarolei cpejie (KOCBEHHO).
XapakTepru30BaTh BHESICPHYIO
HACJIEJICTBEHHOCTh U N3MEHYHBOCTD

6.8

I'eneTuka yegoBeEKa

I'enetuka yenoBeka. Kapuorun
YyeJIoBeKa.

OCHOBHBIE METO/Ibl TCHETUKH YECIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEIOBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUYCCKHI,
MOJIEKYJISIPHO-T€HETUYECKUM.
CoBpeMeHHOE onpe/IeIIeHUE TeHOTUA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UHCIIE

¢ momoneto [11[P-ananmu3a.
Hacnencrsenusie 3a001eBaHus
YeJI0BEeKa: F'eHHbIE 00JIC3HH, 00JIe3HU

C HacJIeACTBCHHOU
PEAPACIION0KEHHOCTBIO, XPOMOCOMHBIE
0ose3an. ComaTH4YeCKue U
F€HEPATUBHbBIE MYTaIIUH.

PackpriBaTh copepkanne TEPMUHOB U
MOHSATHUM: KapUOTHII YeJIOBEKa,
IIUTOTCHETUYCCKUI METOJI,
TCHEATOTHYECKUIA METO/T, POAOCIOBHBIE,
OJIM3HEIIOBBIM METO/I, HACIIEICTBCHHBIC
0osie3HH: (MOHOTECHHBIE,

C HACJICJICTBEHHOU
IIPEAPACIIOI0KEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TCHETHIECKOE
KOHCYJIbTHPOBAHUE.

[TepeuncisaTh 0COOCHHOCTH U3YUCHUS
TCHETHUKH YCJIOBEKA; MPUBOJIUTH
IIPUMEPHI HACJICICTBEHHBIX 00JIe3HEH
YeJIoBeKa, XapaKTepH30BaTh METOJIBI UX

porIIakTHKK; 000CHOBBIBATH 3HAUCHHE

MCEINKO-TCHETHYCCKOI'O
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CrtBoJioBbI€ KiIETKH. [[prHLIATIBI
3I0pOBOT0 00pa3a KU3HHU, TUATHOCTUKH,

Ooisie3Hel. MeaIuKo-TeHETUYECKOE
KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEIULMHCKON T'€HETUKH

B IIPEJIOTBPAIICHUU U JICUCHUU
IeHCTUUECKHUX 3a00JICBaHUI YCTIOBEKA.
Jemoncmpavyuu:

Tabauuwr u cxemst: «<HacnegoBanme
pesyc-akropay, «I'eHeTHKa rpymmn
KPOBWY.

Jlabopamopnvie u npakmuueckue
pabomul:

[TpakTuaeckas padborta Ne 2.
«CocraBlieHUE U aHAJIU3 POJIOCIOBHBIX
YeJIOBEKa»

HpO(I)I/IJIaKTI/IKI/I K JICUYCHUA 'CHCTHUYCCKUX

KOHCYJIbTUPOBAHMSL.
BrIsSIBIISATE ¥ CpaBHUBATH MEXTY COOOM
JOMUHAHTHBIE Y PELIECCUBHBIC IPU3HAKU
YesI0BeKa.

CocTaBiATh M aHAIM3UPOBATH
POIOCIIOBHBIE YEJIOBEKA

NTtoro yacos o teme 8
Tema /7. Cesiekuusi OpraHusMoB, OCHOBbI 0MOTEXHOJIOT UM
7.1 | Cenexuus KaKk HayKa 1 Ceneknuus Kak HayKa U MpoIecc. PackpriBaTh coaepxaHue TEPMHUHOB

U TIpoIiecc

Yuenune H. U. BaBuiosa o nieHrpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS
KyJbTYPHBIX PACTEHUH.

LleHTpBI MTPOUCXOXKICHUS JOMAIIHUX
KUBOTHBIX.

Coprt, nopoza, mTamm.

3ap0>1<z[eHI/Ie CCIICKIIUHU U JOMCCTHKALIH.

Y TIOHATUM: CEJIEKIIUs, COPT, MOPO/Ia,
ITaMM, IOMECTUKAIIHS, HITN
0JIOMalTHUBAHUE, IIEHTPHI
MHOT000pa3usi ¥ MPOUCXOKICHHUS
KyJbTYPHBIX PaCTCHHI U
KUBOTHBIX, TUOpHUIU3AIHS,
UCKYCCTBEHHBIHOTOOP.
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Jemoncmpayuu:

Ilopmpemui: H. 1. BaBunos.
Tabauyvt u cxemol: kapta «LleHTpHI
MHOT000Pa3us ¥ MPOUCXOKICHHUS
KyJbTYpHBIXpacTeHu», «Iloposs
JOMAIIHUX >KUBOTHBIX», «CopTa
KYJIbTYPHBIX PaCTCHHI.
Obopyodosanue: MYJISKU TUIOA0B U
KOPHEIUIOJ0B JUKUX (PopM U
KYJIbTYPHBIX COPTOB PacTEHUM;
repbapuii «CenbCcKOX035HCTBEHHbIE
pacTeHus»

Ha3spiBaTth 1 CpaBHUBATH OCHOBHBLIC
OTAIIbI PA3BUTHA CCIICKIINH.

Nznarate yuenue H. U. BaBuiiosa
0 LICHTPAaX MPOUCXOKIAEHUS KYJIbTYPHBIX

pacTeHMil; pa3nuyaTh HEHTPHI HA KapTe
MHpA, CBA3BIBATH X MECTOIOJI0KEHUE

C oyaraMu BO3HMKHOBEHUSIPEBHEUIIINX
IUBUJIN3ALUH.

CpaBHuBaTh copTa KyJIbTYPHBIX
pacTEeHM, MOPOABI TOMAITHUX
YKUBOTHBIX U MX JUKUXIIPEIKOB.
OueHuBaTh pojb CENEKIUN

B 00€CIIeUeHUH MPOJOBOJILCTBEHHOM
0e30MacHOCTH YeJI0BEYECTBA

7.2

Mertonsl u
JOCTHKEHUS
CEJIEKLINH PACTEHUI
Y JKUBOTHBIX

CoBpeMEHHBIE METO/IBI CEJIEKIUU.
MaccoBblii 1 THAUBUIYATbHBIA OTOOPHI
B CEJICKIIMUPACTCHUN U KUBOTHBIX.
Ouenka 3kcTepbepa.
BiM3KOpOACTBEHHOE CKPEIMBAHUE —
uHOpUMHT. YncTas TUHMUS.
CxpelrBaHue YUCTHIX JTUHUM.
I'ereposuc, nnu rudpugHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtnanéHHas
ruopuan3aus U e€yCrexu.
HckycCcTBEHHBIM MyTareHes M IoJy4eHue
MOJIMIUIONUIOB. JJOCTHXKEHUS CENEKIUn

PackpeiBaTh conepkaHre TEPMUHOB U
MOHSTHI: UICKYCCTBEHHBII 0TOOP,
MacCCOBBIN 0TOOP, UHIWBUIYATbHBIN
0TOOP, IKCTEPBEP, OJU3KOPOICTBEHHOE
CKpEILUBaHUE, YNCTAasl JTUHUS, TE€TEPO3HC,
HEPOJICTBEHHOE CKpEIIMBAHUE,
HCKYCCTBEHHBI MyTareHes,
nosrionibl. CpaBHUBATH (hOPMBI
HCKYCCTBEHHOT'0 0TOOpa (MaccoBOTO U
WHIUBUYaJIEHOTO), BUIBI
rubpuau3anuy (OJIU3KOPOICTBEHHON 1
OTJQJICHHOM ), CITIOCOOBI MOTyUCHUS
MOJIUIUIOU]IOB.
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pacTeHuil, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.
Jemoncmpayuu:

Iopmpemuwi: 1. B. MuuypuH,

I'. 1. Kapnieuenko, M. ®@. 1BaHoB.
Tabauywl u cxemol: «OTHaICHHAS
rubpuauzanus», «PaboTel akagemMuka
M. ®. UBanoBay, «Iloaunaonaus.
Obopydosanue: MYJISKU TUIOA0B U
KOPHEIUIOA0B TUKUX (hopMm u
KyJbTYPHBIX COPTOB PaCTEHUM.
Jlabopamopnsie u npakmuyeckue
pabomul:

Okckypcus «OCHOBHBIE METOIBI U
JOCTUKEHUS CEJIEKIIUN PACTEHUN U
YKUBOTHBIX (Ha CEJICKITMOHHYIO CTAHIIHIO,
IIEMEHHYI0 depmy,
COPTOUCTIHITATENIbHBIA y4aCTOK

WJIM TETUTMYHOE XO03SIHCTBO)

[IpuBOAUTH IPUMEPHI JOCTUNKECHUN
CEJICKIIUY PACTEHUH U )KUBOTHBIX

7.3

buorexnoorus
Kak OTpacilb
MIPOU3BOJCTBA

buorexnonoruss  kak  OTpacip
IPOU3BOJICTBA. | eHHast HHXKEHEPHUSL.
Ortanbl co3nanus pekomonHanTHon JJHK
Y TPAHCTEHHBIX OpraHu3mMoB. KierouHas
UH)XeHepus. KIneTouHbIeKyIbTYpBI.
MUKpPOKIIOHATIBHOEPA3MHOKEHHE
pacrenuii. KiionnpoBanue
BBICOKOITPOAYKTHUBHBIX

PackpbIBaTh conepxaHue TEPMUHOB U
MOHATHI: OMOTEXHOJIOTHSI, KIIETOYHAs
WH)XEHEpUsl, TeHHAsI THXKEHEPUs,
KJIOHUPOBAHKE, TPAHCTCHHbBIE
opranu3Mmsbl, ' MO (renetnuecku
MOAU(PUIIUPOBAHHBIE OPTAHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpacJib IPOU3BOJICTBA, OCHOBHBIE
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CEIBbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTMYECKHUEH dTHUECKHUE HpO6JI€MI>I.

I'MO — reneTuuecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.
Hemoncmpayuu:

Tabauywvl u cxemol: «OOBEKTHI
ouorexHooruny, «Knetounsle
KYJBTYPBI U KIIOHUPOBAHUEY,
«KoHcTpynpoBaHuEer MEpPEeHOC T'€HOB,
XPOMOCOM)

JOCTHIXKCHUA OMOTEXHOJIOTHH B 00JIaCTH

IIPOMBIINIJICHHOCTH, CCJILCKOI'O XO03S1CTBa

Y MEIMIIMHBI.
[lepeuncnsaTh U XapakTepU30BaTh
OCHOBHBIEMETO/bI U JOCTHUKCHHUS
OMOHMHKEHEPUU.

OO0cyxaaTh HKOJOTUUECKUE U
ATUYECKHE aCMEKThl HEKOTOPBIX
UCCIIEJOBaHUM B 00JacTu
OMOTEXHOJIOTMH (KIIOHUPOBAHMS,
HCKYCCTBEHHOI'O OIUIOJIOTBOPEHUS,
HalpaBJICHHOTO0 W3MEHEHUS TEHOMa U
CO3/IaHUS TPAHCTEHHBIX OPTaHU3MOB)

HTtoro yacos 1o Teme 3
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOBIIO ITPOTPAMME
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11 KJIACC
Haumenosaunue
Ne KommuectBo OCHOBHEIE BUJIBI 1€ATEIHLHOCTH
pa3/iesioB U TEM [IporpammHoOe copepkaHue
n/n 4acoB oOyJaromuxcs

y4eOHOro npeamMera

Tema 1. DBoJIIOMOHHAS OHOJIOTHSA

11

OBOJIIOLNS U METOJBI
e€ n3ydeHus

1

[IpeanocbuUIKM BOBHUKHOBEHUS
3BOJIFOIIMOHHOMN TEOPHUH. DBOJIIOIIUOHHAS
TeOpHUs U €€ MECTO B OMOJIOTHUHU.
BimsiHue 3BOMIOIMOHHON TEOPUHU

Ha pa3BUTHE OMOJIOTHH U APYTHUXHAYK.
CBuzerenbecTBa 3BOIOLNN.
[TaseonTONMOrNYECKHE:
MOCJIEIOBATENBHOCTD MOSIBJIEHUS BUIOB
B [AJIEOHTOJIOTMYECKON JIETOIIHCH,
nepexoaHbie (hOPMBI.
buoreorpaduueckue: cxoacTBo u
paznuune ¢payH udop MaTepuKkoB U
OCTPOBOB.OMOPHOJIOTMYECKHE: CXOACTBA
U pa3anyusi SMOPUOHOB Pa3HbIX BUJIOB
MI03BOHOYHBIX.
CpaBHUTETBLHO-AaHATOMUYECKHUE:
TOMOJIOTUYHbBIE, aHAJIOTUYHBIE,
PYIMMEHTApPHbIE OPTaHbl, AaTABU3MBI.
MonekynspHO-0MOXUMUYECKHE:
CXOJICTBO MEXaHNU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX

PackpriBath copepxkanne TEPMUHOB U
TOHSTUM: DBOJIFOIUS, IEPEXOTHBIC
dbopmbl, GUITOTEHETHICCKUEC PSIBI,
BUJIBI-DHIEMUKH, BUIBI-PEIIUKTHI,
3aKOH 3apO/IBIIIIEBOTO CXO/ICTBA,
OMOTreHETHYCCKUN 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUYIHBIC
OpraHbl, pyIMMEHTAPHBIC OPTaHEI,
aTaBU3MBI.

[TepeuncisiTh OCHOBHBIC 3TAITBl PA3BUTHS
ABOJIFOLIUOHHOW TEOPHH.
XapakTepu3oBaTh CBUIACTEILCTBA
ABOJIIOIMH: TTAJICOHTOJIOTHYCCKHE,
ouoreorpaduyeckue,
AMOPHOJIOTUYECKHE, CPABHUTEIHHO-
AHATOMHUYECKHUE, MOJIEKYIISIPHO-
OMOXMMHUYCCKHE.

[IpuBOIUTH MPUMEPHI IEPEXOTHBIX
dbopM opraHu3MoB, (PHIIOTEHETHUCCKUX
PAIOB.

[IpuBoUTH HOPMYIMPOBKH 3aKOHOB
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METa0OJMYECKUX MyTEH Y BCEX >KUBBIX
OpPraHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunueit, X. b. Jlamapk,
Y. Japsun, B. O. KoBaneBckuii,

K. M. bap, 3. I'ekkenb, @. Mromep.
Tabnuyer u cxemoi: «Pazutue
OpraHUYECKOro MUpa Ha 3eMIiey,
penbedHbie TaOIULIBI «3apOIBIIIN
MIO3BOHOYHBIX )KUBOTHBIX),
«ApPXEONTEPUKCY.

Obopyodosanue: dbuoreorpaduueckas
KapTa Mupa; Koyuiekuuss «Dopmbl
COXPAHHOCTH MCKOIIAEMbIX KUBOTHBIX U
pacTeHMiN; BIIaYKHBIE ITPENapaThl
«Pa3Butue HacekoMoroy, «Pa3Burtue
JSTYILIKW

OMOreHEeTHYECKOTO U 3apOdbIIICBOIO
CX0ICTBa

1.2

Hcrtopus pazsutus
MPEJICTAaBICHUI
00 PBOJITIOLINH

OBommonnonHas teopus Y. J[apuna.
[IpeanochbuIKM BOBHUKHOBEHUS
JapBUHU3MA. [[BHKyIIME CHITBI
3BOJIFOLIMM BUJIOB 110 J{apBUHY
(M30BITOYHOE PA3MHOKEHHE

IpU OTPaHUYEHHOCTU PECYPCOB,
Heonpeaen€HHass U3MEHUYUBOCTb,
O0opb0a 3a CyIecTBOBaHHUE,
€CTECTBEHHBIN 0TOOP).
CuHTeTHUYEeCKasi TEOPUS 3BOJIIOLIMU

PackpsiBaTh conepxaHue TEpMUHOB U
MOHSTUM: CUCTEMAaTHKa, €CTECTBEHHbIMN
U UCKYCCTBEHHBIN OTOOD.
XapakTepu3oBaTb OCHOBHBIE
SBOJIFOIIMOHHBIE UAEH, KOHLICTIIIUHA U
TEOPUH; CPABHUBATH B3IJIS[IbIHA BUJ U
sposironnio K. JImnnes, XK.b. Jlamapka,
Y. /lapBuHa.

OuenuBath Bk JIMHHES B pa3BUTHE
CUCTEMATUKH U OOBSACHATH TPUHITUIIBI
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(CTD) u e€ OCHOBHBICIIOJIOKEHUSI.
Jemoncmpayuu:

Ilopmpemuwi: K. JIunuen, K. b. Jlamapk,
Y. [dapBuH.

Tabauyst u cxemol: «llomynsuuny,
«Kapra-cxeMa MapiipyTa myTeleCTBHUS
Y. NapBunay, «@opMbl 60pHOBI

3a CyIIECTBOBaHUE», «ECTECTBEHHBIN
ot00p», «MHOroo0pasue cCopToB
pacteHuity, «K MHOrooOpasue mopos
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBI.
XapakTepu3oBaTh COJCPKAHUE U
3HA4YEHUE HBOJIOLMOHHON KOHLIETIIIUN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLMAJIbHO-DKOHOMUYECKHUE
MPEANOCHUIKM BO3HUKHOBEHHS
3BOJIFOIMOHHOM Teopuu Y. JlapBuHa.
PackpsiBaTh coqiepkaHrE S3BOTIOLMOHHOM
teopunY. /lapBuHa; CpaBHUBATH
HEONPEACIEHHYIO U ONIPEIEIIEHHYIO
U3MEHYUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD, (POpMBI OOPHOBI
3a CYILLECTBOBAHHUE.

OnuchIBaTh NOJIOKEHUS CHHTETUYECKON
teopuu dBojonuu (CTI) u oOBACHATH
e€ 3HaueHHE MIAOUOIOTHI

1.3

Bun: xpurepun n
CTPYKTypA.
[Tonmynsanusakak Kak
JJIEMEHTAapHAs
€IMHULA BUIA

MuxkposBosorus. [lomynsiius kak
€IMHUIIABUIA U DBOJIOLNH.
Hemoncmpavuu:

Tabauyvt u cxemol: «llonmynsuumy,
«MyTarmoHHas U3MEHYMBOCTHY.
Obopyodosarue.: MUKPOCKOTI,
MUKporpemnapar «Jlpo3oduna» (Hopma,
MyTanuu (OPMBIKPBUIHEB U OKPACKU
Tena), Moaenb-anmukamnus «llepexpéct
XPOMOCOMY.

PackpbiBaTh cosiepikanre TEPMUHOB U
TTOHSATHI :MUKPOIBOJTIOITHS, BU/I,
KPUTEPHUH BUJA, AP, ITOMYJIISIINS,
reHooH/1, MyTalluy, KOMOUHAITUN
TEHOB.

XapaxkTepu3oBaTh BUJI KAK OCHOBHYIO
CUCTEMATUYECKYIO CTUHUILY U
LEIOCTHYIO OMOJIOTHUECKYIO CUCTEMY.
BrigensaTs kpurepun BHua
(Mopdosiornyueckuii, pU3n0IOTUIECKUN,
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Jlabopamopnsie u npakmuueckue
pabomoi:

Jlaboparopnas padota Ne 1. «CpaBHeHUE
BUJIOB IO MOP(OJIOTMYECKOMY
KPUTEPUIO»

OMOXUMHUYCCKHI, TCHETUUCCKUM,
AKOJIOTMYECKUH, reorpadpuueckuii) u
MPUMEHSITh KPUTEPUH JJIsI OMUCAHUS
KOHKPETHBIX BHUJIOB.
XapakTepu3oBaTh NOMYJISIIIAIO KaK
CTPYKTYPHYIOEMHUILY BUJIA U
SBOJIIOLIHH.

OnuceIBaTh NOMYJISIIIAIO IO OCHOBHBIM
MoKa3aTessiM: COCTaB, CTPYKTypa

1.4 | JIBmKymue CHUITbI JIBxynue cuibl (hakTophl)3BOMIOUUKM | PackpbIiBaTh co/iepKaHUE TEPMUHOB U
(3;1eMeHTapHbIe BUJIOB B Mpupojie. MyTaluOHHBIHI MOHATUI: KOMOMHATUBHAS
(bakTOphI) HBOTIOITUU MpoIiecc ¥ KOMOWHATUBHAS U3MEHUYUBOCTb, MyTallUU, MyTaIlMOHHBIH
W3MEHYUBOCTb. [lomyIsIIIMOHHBIE BOJHBI | MPOLIECC, MOMYISIIUOHHBIC BOJIHBI,
U Jpeiid reHos. M3omsiiust u murpanus. | Apeid reHoB, U30ISLNS, MUTPALIUU.
Jlemoncmpayuu: XapakTepu30oBaTh 3JIEMEHTAPHbBIC
Tabauywl u cxemol: «JIBUXKyIINE CUITBI (baKTOPBI YBOJIIOIMH: MYyTAIlMOHHBIH
SBOJIFOIIUMY nporiecc, KOMOMHATHUBHAS
W3MEHYUBOCTD, MOMYJISILIMOHHBIC BOJIHBI,
npeiid TeHOB, W30JISALIMS, MUTPALIHSL.
YcraHaBnuBaTh NPUYMHHO-
CJIEZICTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM U Pe3yJIbTaTOM JIeUCTBUS
JBIDKYIIUX CHUJT (2JIEMEHTapHBIX
(haKTOpOB) IBOTIOITUHU
1.5 | EcrecTBeHHBII 0TOOD EcrectBennsbIii oT00p — Hanpapistomui | PackpbiBaTh coepKaHue TEPMUHOB U

u ero hopmbl

(bakTop IBOIOIUH.
DopMBbI €CTECTBEHHOTOOTOOPA.

MOHSITUM: €CTECTBEHHBIU 0TOOp, OOpKOa
3a CyIIeCTBOBAHHE.
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Jemoncmpayuu:
Tabauywl u cxemwvi: «KECTeCTBEHHBIN
ot6op», «boprba 3a CyIecTBOBaHHE)

OnwuceIBaTh MEXaHU3M JCHCTBUS
€CTECTBEHHOI'O 0TOOpA.
XapakTepu3oBaTh (GOPMBI €CTECTBEHHOTO
otOopa (ABMKYIIHA, CTAOMIN3UPYIOIINA,
IM3PYIITUBHBIN) U CPAaBHUBATh UX MEKITY
co0OH.

XapaktepuzoBarb 00pb0y
3a CyIIeCTBOBAaHHE U CPAaBHUBATH €€

BUJIbI (MEXBUI0Basi, BHyTPUBUIOBAs,
00pbrOa ¢ HeOIaroNpPUATHBIMU
(dakTOpaMu BHEIIHEH CpeJibl)

1.6

Pesynbrars
HBOJIIOLIMHU:
MPUCTIOCOOJIEHHOCTh
OpPTraHHU3MOB U
BUI000pa30BaHue

[Ipucnoco01eHHOCTh OPraHU3MOB
KaK pe3yabTat 3BoJonuu. [Ipumeps
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
ApomMopd 036l U U0 dANTAIIUHN.
Buau BuyioobpazoBanue.

Kpurepuu Buga. OcHoBHBIE (POPMBI
BUJ1000pa3oBaHusi: reorpaduyueckoe,
HKOJIOTMYECKOE.

Jemoncmpayuu:

Tabauysl u cxemol:
«IIpucmocobIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUA00Opa3oBaHUEY,
«IKOJIIOTUYECKOE BUA000OPA30BAHUE.
Obopyodosanue:

KoJuTeKIus «[IpumMepsl 3aUTHBIX
NPUCTIOCOONIEHUN Y )KUBOTHBIX),

PackpeiBaTh cofepxaHie TEPMUHOB U
MOHSATUN: TIPUCTIOCOOJICHHOCTb,
MOKPOBUTEIILCTBEHHAS U
npeaocTeperampias OKpacka,
MacCKHpOBKa, BUI000pa30BAHKE.
OnuchIBaTh MEXaHNU3M BOSHUKHOBEHUS
MPUCIIOCOOJICHUI Y OpraHU3MOB.
BBISABISITE 110 M300pakeHUSIM, Ha KUBBIX
U (DMKCUPOBAHHBIX MpernapaTax MpuMepbl
IPUCIOCOOJICHHOCTH PACTeHUN U
KUBOTHBIX K YCIIOBUSMCPEIBI

oOuTaHMs, JOKA3bIBATh OTHOCUTEIBHYIO
11e71ec000pa3HOCTh MPUCIIOCOOICHUIA.
XapakTepu3oBaTh CIOCOOBI U
MEXaHU3MbI BUZI000pa30BaHUS;
OMKCHIBATH U CPABHUBATH OCHOBHBIE
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KOJUIEKIIMS HACEKOMBIX C Pa3TUYHBIMU
TUTIIAMH OKPAcKu; HaOOP IJI0J0BH
CEMSIH.

Jlabopamopnvie u npakmuueckue
pabomol:

JlabopatopHas pabora Ne 2. «Onucanue
IPUCIIOCOOJIEHHOCTH OpraHu3Ma U ee
OTHOCUTEJILHOTO XapaKTepar

(hOpPMBI HIKOJIOTUIECKOTO U
reorpapuuecKOroB11I000pa30BaHHMsI

1.7

Hamnpasnenus u nytu
MaKpO3BOJIIOIIUN

MaxkposBoJronus.

DopMEbI ABOTIONNN: HUICTHIECKAS,
JTMBEPTCHTHAs, KOHBEPTCHTHAS,
napauiensHas. HeoOpatumocTsb
sBoJironnd. [Ipoucxoxaenue

OT HECHEIUATU3UPOBAHHBIX
TIPEIKOB.

[Iporpeccupyromas crienquanu3anusl.
AnanTuBHasg paaualus.
Hemoncmpavuu:

Ilopmpemuwi: A. H. CeBep1ioB.
Tabauyvt u cxemovl: KApoMopdo3b1»,
«Manoamanranmmny, «O0I1ast
JereHepaIus.

Obopyodosanue: moneib « OCHOBHBIC
HaIPaBJICHUS YBOJIONUNY»; 00bEMHAS
Mozenb « CTpOCHHE TOJIOBHOTO MO3ra
MTO3BOHOYHBIX)

PackpeiBath conepkaHue TEPMUHOB U
MOHSATHI:MaKpOIBOIIONMS, GUITOTEHES,
OMOJIOTHYECKUM MpOrpecc U perpecc,
apomopdo3, uanoamanTaiys, oomas
JereHepanus, aJarnTuBHas paauaius.
XapakTepusoBaTh (OPMBbI IBOJIIOIUH.
BoisBiste apomopdo3sl u
UIM0aIanTallul YPACTCHUN U
KUBOTHBIX.

CpaBHUBaTh OMOJOTHYECKUH IMPOrpecc
u Ouosoruueckuit perpecc, apomopdos,
UM0A I TAIIAI0 U OOIIYIO
JereHepaIuio.

BhISBISATH B3aUMOCBSI3U MEXKIY ITYTAMU
Y HaIPaBJICHUSIMU 3BOJIIOLIUU

Yy PaCTEHUH U )KUBOTHBIX

Hroro yacos no treme
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Tema 2. Bo3HNKHOBEeHHeE U pa3BUTHeE )KU3HU Ha 3emJie

2.1 | Ucropus xu3Hu

Ha 3eMJje ¥ METOJIbI
€€ U3yUYCHU.
I'unore3sl
MIPOUCXOKICHUS
’KU3HHU Ha 3emiie

2

JloHay4HBbIE NPEICTABICHUS

0 3apOoKJIeHnHU xu3HU. Hayunbie
TUITOTE3bl BOBHUKHOBEHHUS )KU3HU

Ha 3emJie: abMOreHe3 UMaHCIepMusl.
XUMHAYECKAS] IBOJFOIMA.
AOGUOTEHHBIN CUHTE3 OPraHUYECKHUX
BEILIECTB U3HEOPTAHUYECKHUX.
DKCIEPUMEHTAIILHOE TTOATBEPKIACHUE
XUMHYECKOUN 3BOJIIOLINH.

HavanbHbie sTansl OMOIOrH4ecKoi
sposironnu. ['unoreza PHK- mupa.
dopMUpoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3BHHMKHOBEHHUE MPOTOKJICTKHU.
[TepBbie KIETKHU U UX YBOJIOLIUS.
dopMUpOBaHUE OCHOBHBIX TPy
KUBBIX OPTraHU3MOB.
Jemoncmpavyuu:

Ilopmpemur:

@. Penu, JI. ITactep, C. Munnep,

A. W. Onapum, I'. FOpu.

Tabauywl u cxemol: «BO3HUKHOBEHUE
CoJIHEeUHOM CHCTEMBI,

«Pa3BuTHE OPraHNYECKOro MUpay,
«PacturennHas kiaeTkay», «KuBotHas
KieTkay, «lIpokapuoTudeckas
KJIETKa»

PackpeiBath copepkaHue TEPMUHOB U
NOHATHI: KpEalMOHU3M, a0OMOTEHE3,
BUTAJIN3M, TTAHCTIEPMHUSI, OUOT0A3,
KoaIrepBaThl, MPOONOHTHI, CHMOMOTEHE3.
XapakTepu3oBaTh METO/IbI U3yUCHUS
HUCTOPUYECKOTO MPONUIOT0 3€MIIH.
[lepeuncnaTh OCHOBHBIE 3TAllbl
XUMHUYECKON MOMOIOTHYECKON
ABOJIIOLUY.

N3narats copepkaHue TUIIOTE3 U TEOPUIA
BO3HUKHOBEHUS KU3HU Ha 3eMJIe
(KpealmoHu3Ma, CaMOIIPOU3BOJIBHOTO
3apOKJIeHUsI (CTIOHTAaHHOTO),
nancnepmuu, runore3sl PHK-mupa).
OnucsiBaTh 3kciepumenTsl C. Musnepa
u I'. FOpu 1o nonyyeHuro OpraHmvaecKux
BEILIECTB U3 HEOPTAHUYECKUX MTyTEM
a0MOTEeHHOTO CUHTE3a
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2.2

OCHOBHBIE dTaIIbI
SBOJIIOLIUA
OpraHUYECKOro MUpPa
Ha 3emJie, pa3BUTHE
YKU3HH T10 3paM U
nepuoIaM

PazBuTHe xu3HU Ha 3eMiie 10 3paM U
nepuojaMm. Karapxeit. Apxelickas

Y IpOTEpO30McKas 3pbl. [Taneo3oickas
apa u e€ nepuoIbl: KEMOPUHCKUH,
OPAOBUKCKHUM, CUITYPUHUCKHUM,
JNEBOHCKHUM, KAMEHHOYTOJIbHBIN,
IIEPMCKHM.

Me3so30¥cKas 3pa U €€ epruobl:
TPUACOBBIN, IOPCKUM, METOBOM.
Kaiino3zolickasi apa U €€ nepuobl:
11aJ1€OTCHOBBIN, HEOTCHOBBIN,
AHTPOIIOTECHOBBIM.

XapakTepucTUKa KJIuMaTta u
rE0JIOTMYECKHUX MpoeccoB. OCHOBHbBIE
3Tarbl 3BOJIFOLUU PACTUTEIBHOTO U
YKUBOTHOTO MHpa. ApoMop(0o3bI

y pacteHuid u KUBOTHBIX. [losiBIIeHME,
pacuBET U BBIMUPAHUE TPYIIT HKUBBIX
OPTraHU3MOB.

Jemoncmpayuu:

Tabnuywvl u cxemol.: «PazButue
OPTaHUYECKOTO MUPay,
reOXpOHOJIOrHYecKas TabJInLa;
koJutekuust « ©OpMbI COXPAaHHOCTH
MCKOTIA€MbIX KUBOTHBIX U PACTCHUIN».
Jlabopamopnuvie u npakmuueckue
pabomul:

PackpbiBath cojiep:kanre TEPMUHOB U
MIOHATHUU: 30H, 3pa, IEPUO/I,
apoMopd03bl, UIN0ATATTTAIIAH.

3HaTh NOCJIEI0BATEILHOCTD S0HOB:
KaTapxeu, apxeu, MpoTepo30i,
danepo3oii; 3p: apxeickas,
MPOTEPO30MCKAs, TAJICO30MUCKAS,
ME3030MCKastl, KAMHO30MCKas; IEPUOJIOB:
KeMOPUNCKH, OPIOBUKCKUIA,
CUJIypHUMCKNAN, TEBOHCKHUU,
KaMEHHOYTOJIbHBIN, ITIEPMCKUH,
TPUACOBBIN, FOPCKHM, METTOBOU,
I1aJICOr€HOBBIA U HEOICHOBBIMH,
AHTPOIIOTCHOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPraHMYECKOTO MHUpa

110 APaM U MEepUOAaM re0JIOTHUECKOn
VCTOPHU; ATAIlbl PA3BUTHS
PaCTUTEIIBHOTO U )KMBOTHOTO MHUpA.
Brinenuts rmaBubie apoMopdo3b
pPACTEHUH U )KUBOTHBIX.

CpaBHHBaTh MEX1y OO0
NPEACTABUTENICH CUCTEMATUUECKUX
TPYII OPTaHU3MOB, BBISBJISITH UEPThI
YCIIOKHEHUSI U TPUCTIOCOOIEHHOCTH
K YCJIOBUSM >KU3HU
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[Ipaktuueckas padora Ne 1. «3yuenue
MCKOIA€MbIX OCTAaTKOB PACTEHUU U

KUBOTHBIX B KOJUIEKLUSAX).
DKCKypcHs « DBOJIOLHS OPraHUYECKOTO

Mupa Ha 3emJiie» (B €CTECTBEHHO-
Hay4HbI WJIMKPAECBEIUECKHN MYy3€eil)

2.3 | CoBpeMeHHast Cucrema OpraHM4ECcKOro Mupa Kax PackpbIBaTh cojiepkaHUE TEPMUHOB U
CUCTEMA oTpaxkeHue 3BOJIOIMH. OCHOBHBIE HOHSITHI: CHCTEMATUKA, HICKYCCTBEHHAS U
OpPraHU4eCKOro MUpA CHCTEMaTHUYECKUE TPYIIbl OPraHU3MOB. | €CTECTBEHHas Kiaccu(pukaius, OMHapHas

Hemoncmpayuu: HOMEHKJIaTypa, IPUHIUI
Tabauysl u cxemwvr: «CoBpeMeHHas UEPAPXUYHOCTH.
CUCTEMA OPraHUYECKOro MHUpa» XapakTepru30BaTh COBPEMEHHYIO
CUCTEMY OPraHMYECKOT0 MHUpa
2.4 | DBoOIMS YeIoBeKa DBoJIIOLMA YeT0BEKa. AHTPOIIOJIOTHS PackpeiBath conep:kanue TEpPMUHOB U

(anTpOmnoOreHes)

Kak Hayka. Pa3Butne mnpencraBieHun
O MPOUCXOKICHUHU YeIOBEKa. MeTo bl
u3y4yeHus anTpororeHeza. CxoJcTBa u
pas3nuyus 4eOBEKA U KUBOTHBIX.

CucremaTuueckoe IoJI0KCHHE YeJIOBEKA.

Jemoncmpayuu:

lopmpemuwi: Y. JlapBuH.
Tabauysr u cxemol: «CpaBHEHHE
AHATOMUYECKUX YEePT CTPOCHUS
YeJI0BEeKa M YeNI0OBEKOOOPa3HbBIX
00e3bsIHY.

Obopyoosanue: CIETIKA WU
U300paKEHUS KAMEHHBIX OpYIUi

MOHSATUI:aHTPOIIOJIOTHSI, aHTPOIIOTEHE3,
yenoBek pazymusblii(Homo sapiens),
NPSIMOXOKJIEHUE, BTOPAsi CUTHAJIbHAS
cucTeMa.

[TepeuncnsaTh 3aaa4M AHTPOTIOJIOTHH,
ATaIbICTAHOBIICHHS U Pa3BUTHS
NPEACTaBICHUN O TPOUCXOKICHUN
YEJIOBEKA.

N3marate OCHOBHBIE TTOJIOKEHUSA
teopun Y. JlapBrHa, KpUTUYECKHU
OIICHUBATh HEHAYYHYIOWH(OPMAITHIO
0 MPOUCXOXKJICHUU YEJIOBEKA.

3HaATh CUCTEMATUYECKOE MOJIOKEHHE
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NEPBOOBITHOTO YEIIOBEKA: KaMHH-
qorepsl, pyousa, ckpebia

Bua Homo sapiens, mepeunciisiTe ero
MOP(}OTIOT0-aHATOMUIECKUE TIPU3HAKH
pa3HOro ypoBHS (THI, KJIAcc, OTPsI

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOJICTBA U
pa3IMYMiYesIOBeKa U )KUBOTHBIX.
OOBSCHSATH U OLICHUBATH 3HAYCHUEC
HAYYHBIX 3HAHUHA O TIPOUCXOXKJICHUN
YeJIoBeKa JIJIsl IOHUMaHUsI MeCTa U POJIU
YelIoBeKa B MPHUPOJIC

2.5

JIBHOKYIIIME CUJIBI

(pakTopsI)
aHTpOIIOreHe3a

JIBrkytiue cuibl ((hakTophI)
aHTporioresesa. Hacneacrsennas
M3MEHYHMBOCTb U €CTECTBEHHBII OTOOP.
OO6muiecTBeHHBIN 00pa3 KU3HHU,
U3TOTOBJIEHUE OPYIUH TPYyAa,
MBIIILJIEHUE, PEYb.

Jemoncmpavyuu:

Tabauyvl u cxemol: «CpaBHEHHE
AHATOMHUYECKUX YEPT CTPOCHUS YEJIOBEKA
U 4eJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MAIEOHTOJIOTUYECKHUX
HAXOJI0K MPEAKOBCOBPEMEHHOTO
YEJIOBEKa».

OO0opyioBaHKE: MYJISIKU
«IIpoucxoxaeHue yeaoBeKa
(MaJIEOHTONIOTUYECKHUE HAXOIKH )»

PackppIBaTh conmepikaHre TEPMUHOB U
MOHATHH: (haKTOPBI AaHTPOTIOTEHE3A,
TPYIIIOBOE COTPYIHUIECTBO, PEUb,
OpyAHiiHas JIEeATeTbHOCTD,
MOJIUMOPHU3M.

XapakTepu30BaTh ABUKYIITUE CHIIBI
(akTopsl) aHTpOMIOTEHE3A:!
OMOJIOrNYECKHUE U COIMAIbHEIE,
CpPaBHUBATHh MX MEXIY COOOM
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2.6 | OcHOBHBIE CTAIHNH OCHOBHBIC CTAAUN U BETBU YBOIIOIUHI PackpeiBaTh cojepkaHre TEPMUHOB U
ABOJIIOIMH YEJIOBEKa YyeJIoBeKa: aBcTpajgonuTeku, Yenosek MOHSITUI: aBCTPAJIONIUTEK, YEJIOBEK

yMedbid, YenoBek mpsSAMOXOIAIINM, YMEJIbIN, YETTOBEK MPAMOXOISIINH,
UenoBek HeaHaepTaibckuii, YenoBek HeaHjepTajel, KpOMaHbOHEII,
pa3yMHbBIN COBPEMEHHOIO THUIIA. HEOJIMTUYECKAsT PEBOJIIOIHS,
Haxomku nckomaeMbIX OCTaHKOB, NIepBOOBITHOE UCKYCCTBO.
BpeMsI CYIIIECTBOBaHUS, 00JIaCTh XapakTepu30BaTh U CPABHUBATH MEKY
pacrpocTpaHeHus, 00bEM roJI0OBHOTO c000i1 OCHOBHBIE CTaMN IBOIOLINHI
MO3Tra, 00pa3 )KU3HU, OPYAUSL. YeJIoBeKa: XPOHOJIOTHYECKHUI BO3pacCT,
Jemoncmpavyuu: apeas pacnpocTpaHeHHs, O0BEM
Tabauuwvt u cxemol: «OCHOBHBIE MECTa TOJIOBHOTO MO3Ta, 00pa3 KU3HU U
[IAJICOHTOJIOTMYECKUX HaXOOK IIPEIKOB | Opyaus Tpyda
COBPEMEHHOT'O YEJIOBEKaY,
«JlpeBHeimme moan», «JlpesHue
moamny, «IlepBbie COBpEMEHHBIE JIFOJIN.
O0opynoBaHue: MYJSIKH
«IIpoucxoxaeHue yenoBeka» (OI0CTHI
aBCTpaJIONUTEKa, MUTEKAaHTPOIIA,
HEeaHJIepTajblla, KPOMAHLOHIIA); CJICTIKU
WM 1300paKeHUs] KAMEHHBIX 0Py
IIEPBOOBITHOTO YEJIOBEKA: KaMHU-
qormepsl, pyousna, ckpebdiia

2.7 | YenoBedeckue pachl Yenoseveckue packl. OCHOBHBIE PackpriBath coqiepkanue TEPMUHOB

Y IPUPOJIHBIE
aZlanTally 4eJI0BeKa

OOJIBITINE PAChl: €BPOTICOU THAS
(eBpasuiickasi), HETpoO-aBCTPAIOUIHAS
(3KBaTOpHUAbHAs ), MOHTOJIOU THAS
(a3uaTrcko-aMepuKaHCKasl).

Y TIOHSITUM: pacChl, paCOTE€HE3, COIAAII-
JApBUHU3M, PACU3M, METHUCAIIUS.
XapakTepu30BaTh U CPABHUBATH
MPEICTABUTEIIEMYETIOBEYECKUX Pac,
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YepThl MpUCIIOCOOTICHHOCTH
IPEACTABUTEIICH YEIOBEUECKUXPAC

K YCIIOBUSIM CYIlIECTBOBaHUS. EAMHCTBO
yesjoBedeckux pac. Kpuruka
COITMAJILHOTO JJAPBUHHU3MA M pacu3Ma.
Jemoncmpayuu:

Tabnuywvr u cxemol: «YemoBedyeckne
pacb»

PACKpBIBaTh MPUYUHBI U MEXAHWU3MBbI
pacorenesa, NepeumncisiTh U MPUBOJAUTH
IPUMEPHI TPUCTIOCOOICHHOCTH YeII0OBEKa
K YCIJIOBUSIM CPEbl, MPUMEPHI
IPUCIIOCOOUTEIPHOTO3HAYCHUST PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €AMHCTBO BU1a Homo
sapiens, Hay4Hy0 HECOCTOSATEIIBHOCTh
PACOBBIX TEOPUM,UJCH COIUATBLHOTO
JapBUHW3MA U pacu3ma

HToro uacoB mo Teme

9

Tema 3. Opranu3mbl H OKpY:KamoIas cpeaa

3.1 | Okojorus Kak Hayka 1 DKOJIOTHS KaK Hayka. 3aJauuu pasneisl | PackpsiBaThk conepxkaHue TEPMUHOB U
9KOJIOTUH. HNOHSTHI: YKOJIOTHS, TTOJIEBbIE
MeTobl DKOJIOTHYECKUX UCCIIEIOBAHUM. | HAOJIOICHUS, DIKCIICPUMEHTBI,
DKOJIOTUYECKOE MUPOBO33PEHHE MOHUTOPHUHI OKPY’KAIOLIEN CPELIbI,
COBPEMEHHOT'O YEJIOBEKa. MOJIEJIMPOBAHUE, SKOJIOTHUECKOE
Jemoncmpayuu: MHUPOBO33pEHUE.
TIlopmpemsi: A. I'yMOONBIT, [Iepeuncnsars 3a1aun 3KOJI0TUH, €€
K. @. Pynspe, DO. I'ekkenns. pas3zensl UCBS3U C APYTHMMU HayKaMHu.
Tabnuywr u cxemwr: xapra «IIpupoansie | XapakrepuzoBaTh METOIbI
30HBI 3EMJIN» 3KOJIOTUYECKUX UCCIIEI0BAaHUN

3.2 | Cpenpl oOuTaHus u 1 Cpennl oOuTaHust OpraHU3MOB: BoJHasA, | PackpwiBaTh conep:kaHne TEPMUHOB

HKOJIOTUYECKUE
(dakTopbl

HA3eMHO-BO3IyIIIHAS, [TOYBECHHAS,
BHYTPH-OpPTaHU3MEHHAS.
Dkonornueckue (PaKTopsl.
Knaccudukanus 3x010ruaecKux

U TIOHATHUH: cpesia 0OUTaHus,
AKOJIOTUYECKUE (PAKTOPHI,
OMOJIOTrMYECKU ONTHUMYM,
OTPaHUYUBAIOIINKN (JTAMUTHPYIOITUN )
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dbakTOpoB: abMOTUYECKHE, OMOTUIECKUE
¥ aHTPOIIOTEHHBIC.

JleiicTBre 3KOIOTHYECKHUX (PaKTOPOB

Ha OpPraHU3MBI.

Jemoncmpayuu:
Tabauyvt u cxemwvi: «CpeaploOOUTAHUS

OpPraHu3MoB»

dakTop.
XapakTepu30oBaTh YCIOBHS CPeT

0OHUTaHHS OPTaHU3MOB;
KJIacCU(DUITMPOBATH U XapaKTEPHU30BaATh
IKOJIOTHYECKUE (PAaKTOPHI: AOMOTHYECKUE,
OMOTUYECKHE W aHTPOIIOTCHHBIC.
OnuceIBaTh AEUCTBUE DKOJIOTMUECCKUX
(hakTOpOBHA OpraHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOECHHUS U KU3HEACATEITbHOCTH
pPaCTEHUN U )KMBOTHBIXPA3HBIX CPEJI
oOHuTaHusA

3.3

AOuoTHuecKune
dakTopsl

AbGuoTtnueckue (hakTophl: CBET,
TeMIIepaTypa, BIaKHOCTb.
®oronepuoausm.lIpucnocobdnenus
OpPraHu3MOB K JeHCTBUI0 a0MOTUUECKUX
dakTopoB. buosornueckuepuTMeI.
Jemoncmpavyuu:

Tabauyvt u cxemovi: «DoTONIEPUOAUIMY.
Jlabopamopnvie u npakmuueckue
pabomol:

JlabopaTtopHnas padota Ne 3.
«Mopdoioruyeckre 0COOEHHOCTH
pacTeHuM U3 pa3HbIXMECT OOUTaAHUS.
JlaGoparopHas padorta Ne 4. «Bnusiaue
CBETa HAa POCT U Pa3BUTHE YEPEHKOB
KOJIEyCa»

PackpriBath conepikanne TEPMUHOB U
NOHATHI: abMoTHYECKHE (PAKTOPHI,
dboToneprou3M, OMOJIOTHICCKHE
PUTMBL.

AHaIM3UPOBATH JEHUCTBHUE CBETA,
TEeMIIEPATypPhl, BIAKHOCTH HAa OPTaHU3MBbI
Y IPUBOIUTH MPUMEPBI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBoUTH OMONOTHYSCKIE HAOTIOACHHUS
1 0pOPMIIATH PE3YNIBTATHI MTPOBEAEHHBIX
HaOII0ICHUIM
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3.4 | buotnueckue buotnueckue gakropsl. Busl PackpbIBaTh conep:kaHie TEPMUHOB
bakTOphI OMOTHYECKUX B3aUMO/ICHCTBUM: Y TIOHSITHI:0MoTHYeCKHEe (PaKTOPHI,
KOHKYPEHIUS, XUITHUYECTBO, CHMOMO3 U | XUIIIHUYECTBO, Tapa3suTU3M,
ero opwmel. [lapazutusm, Koomepanys, | KOHKYpPEHIIUS, MyTyalu3M, CAMOHO03,
MyTyaJIn3M, KOMMEHCAJINU3M KOMMEHCAJIN3M, HaxJIeOHUUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUYECTBO). KBApTUPAHCTBO, AaMEHCAJIH3M,
AMEHCAIN3M, HEUTpaIU3M. HEUTpAIU3M.
3HaueHHe OMOTUYECKHX XapakTepu3oBaTb OMOTHYECKUE
B3aUMOJICUCTBUI JIs1 CYILIECTBOBAHUS (bakTOpbl U BUIABIB3AMMOOTHOIIICHUM
OpPraHU3MOB B IPUPOHBIX COOOIIECTBAX. | MEXKIY OPraHU3MaMU; IIPUBOJUTD
Hemoncmpayuu: IpUMEPHI B3aUMHON
Tabauywl u cxemvol.: «IIunieBble Lenm» IPUCIOCOOJIEHHOCTH OPTraHU3MOB.
CpaBHHBaTh MEXITy COOOM BUIBI
OMOTUYECKUXB3aUMOICHCTBHIA
OpraHU3MOB
3.5 | Dkonoruyeckue DKOJIOTHYECKUE XapaKTEPUCTUKH PackpriBath cosepkaHnre TEPMUHOB U
XapaKTePUCTUKU nonysiiuu. OCHOBHBICTIOKA3aTEIU MOHSATUN: TOMYJISILINS, YACIICHHOCTD,

BHUJIA U TIOMYJISIIUU

NOMYJISIUUN: YUCIEHHOCTD, IIJIOTHOCTS,
POXKJ1a€MOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. JJuHaMuka 4uCI€HHOCTH
NOMYJISIUUU U €€ Peryssus.
Jemoncmpayuu:

Tabauyvt u cxemol.: «Ilomymnsiuny,
«3aKOHOMEPHOCTH POCTAa YUCIEHHOCTH
HOMYJIALUUA UHPY30pUU-TY(DETbKI».
Jlabopamophuvle u npakmuueckue
pabomul:

IUIOTHOCTB, POXKAAEMOCTh, CMEPTHOCT,
IPUPOCT, MUTpaALUsl, AUHAMUKA
YUCJIEHHOCTU MOMYJISLIHH.
XapakTepu30BaTh OCHOBHbIE MOKA3ATEIH
Y DKOJIOTUYECKYIO CTPYKTYPY
NOMYJISIMN; OMUCHIBATH MEXaHU3MBbI
PEryJsiiuy YUCIEHHOCTH MOMYJIALNH
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[Tpaxtuueckas padota Ne 2. «I[logcuér
TJIOTHOCTH TTOMYJISIINI pa3HBIX BHJIOB
pacTeHui»

HToro uacoB mo Teme

5

Tema 4. Coo011eCTBA M DKOJIOTHYECKHE CHCTEMbI

4.1 | CoobmiectBa 1 Co00111eCTBO OPraHu3MOB — OMOIICHO3. PackpbiBath copep:kaHue TEPMUHOB U
OpraHU3MOB CTpyKTypbl OMOIIEHO3a: BHI0Bas, MOHSTUI: OMOLIEHO3, YKOCUCTEMA,
IIPOCTPAHCTBEHHAs, TpOhUIeCKast OMOTeOIeHO3, BUIBI-IOMHUHAHTHI,
(nmuieBasi). Buabl-10MUHAHTEI. AKOJIOTUYECKasl HUIIIA.
Casizu B OuOIIEHO3E. XapakTepuszoBaTh OMOIIEHO3
Jlemoncmpayuu: (coo0I111eCTBO), €T0 BUJIOBYIO,
Tabauywl u cxemol. «llunieBble nenmny, IPOCTPAHCTBEHHYIO U TPODUUECKYIO
«buo11eHO3: COCTaB U CTPYKTypay. CTPYKTYPBHI.
Obopyodosanue: MOJETb-aNTITUKAIUS OOBSACHATH POJIb KOMIIOHEHTOB
«Tunuuneie 6MOLIEHO3bI»; repdapuii OMOLIEHO32a B MOJICPKAHUHU €T
«PacTtutenbHbie cO00IIECTBAY; CTPYKTYPBI U CyIIE€CTBOBAHUS
KOJUTEKIHs «bHOLIEH03)» Ha OIPEIEIIEHHON TEPPUTOPHHU.
OOBACHATH OMOJIOTUYECKUI CMBICI
SPYCHOCTH MJIMCTOBOM MO3aWKH.
CpaBHHBaATh KOMITIOHEHTBI OMOIICHO30B,
WX BUJIOBYIO, IPOCTPAHCTBCHHYIO U
TPOPUUECKYIO CTPYKTYPHI, CBSI3U MEXKTY
OpraHU3MaMH
4.2 | OKOCHUCTEeMBI U 2 DKOJIOTUYECKHUE CUCTEMBI (IKOCUCTEMBI). | PackpbIBaTh cojiepKaHHe TEPMHHOB U

3aKOHOMEPHOCTH UX
CYILIECTBOBAHMSI

[TousTre 00 AKOCUCTEME U
OHOT€eO0IEHO3E.
OYHKITMOHAIBHBIC KOMITOHCHTBI

MTOHSTHI: DKOCHCTEMa, OMOreoIeHO3,
IPOAYIIECHTHI, KOHCYMEHTHI, PeyIICHTBI,
TpoUUYeCKUEe YPOBHH, MHILEBAs
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AKOCHCTEMBI: ITPOAYLICHThI, KOHCYMEHTHI,
PEeIYIICHTHI.

KpyroBopoT BemecTs v MOTOK SHEPTUH
B DKOCHCTEME.

Tpoduyeckue (MUIIEBbIC) YPOBHU
AKOCUCTeMEI. [IuieBbie ey U CeTH.
OcHOBHBIE MOKA3aTEIN YIKOCUCTEMBI:
Ouomacca, MpoayKIHsl. DKOJIOTHYECKUE
NUpaMUIbL: TPOTYKIIUU, YUCICHHOCTH,
o6uomacchl. CBOMCTBA IKOCHUCTEM:
YCTOWYUBOCTD, CAMOPETYJISLINS,
pa3BUTHE.

Cyxkueccusl.

Hemoncmpavuu:

Ilopmpemuwi: A. JIx. Tencnu,

B. H. Cykaués.

Tabauyel u cxemwl: «IIpupoaHbie
coobmecTBay, «Llemu nuranus,
«IKoJoTHYEeCKas TUPAMHUIA»

IEMb U CETh, SKOJIOTUYECKUE
IUpaMUIbl, OnoMacca, MpoIyKIus,
CYKIIECCHSI.

XapakTepru30BaTh CBOWCTBA SKOCUCTEMBI
(e€ cnOCOOHOCTH K ATUTEIILHOMY
CaMOTMOIIEPKAHUI0, OTHOCUTEILHO
3aMKHYTBIH KPYTOBOPOT BEIIECTB,
HEOOXOMMOCTh IIOTOKA SHEPTHH).
CpaBHMBATh MACTOUIITHBIC U IETPUTHBIC
MUIIEBBIC IIETTH, TPOPUIESCKUE YPOBHU
HKOCUCTEMBI.

Paznuuate nupamMubl MpOyKIIUH,
nUpaMUIbl YUCICHHOCTH U TUPAMHUJIBI
OHOMAacCCHI.

CocTaBnATh 1ENU U CETU MUTaHUS.
[IepeuncnsaTs CBOMCTBA S3KOCUCTEM:
YCTOWYHBOCTD, CAMOPETYJISIINSI,
pa3BuTHE (CyKIIeCCHs).

OnuckIBaTh MEXAHU3M TOIJICPIKAHUS
paBHOBECHUS B 9KOCHCTEMAX.
XapakTepru30BaTh CyKI[ECCHUH, BBISBIISIT
MPUYUHBI ¥ O0IIHE 3aKOHOMEPHOCTH
CMEHBI IKOCHCTEM

4.3

[IpupoaHsie
JKOCUCTEMBI

[IpupoHBIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKOCHUCTEMA XBOMHOTO UIIH
IUPOKOJIMCTBEHHOIO JIECA.

PackpbIBaTh coliepykaHre TEPMUHOB U
HIOHSTHI: BOJAHBIE YKOCHCTEMBI,
OMOTreo1eHO3bl, (PUTOIIAHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.
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Jemoncmpayuu:

Tabauywl u cxemwvl: «IKOCUCTEMA
IIMPOKOIUCTBEHHOTO JIECay,
«DKocCHCTEMAa XBOMHOTO JIeca,
«bnoreHos BogoéMay.

Obopyodosanue: repdbapuu U KOJUICKIIUH
pacTEHU U )KUBOTHBIX,
MIPUHAITICKAITUX K pa3HBIM
AKOJIOTMYECKUM TPYIIIaM OJTHOTO BUJIa

[TpuBOAUTH IPUMEPHI TPUPOTHBIX
HKOCUCTEM CBOEH MECTHOCTH.
CpaBHMBaTh HA3eMHbIE U BOJIHBIC
HKOCHUCTEMBI; OpTraHU3Mbl, 00pa3yIOIIIe
pasHble Tpo(UUeCKre YpOBHU

4.4 | AHTpOnIOreHHBIC AHTpPONIOT€HHBIE SKOCUCTEMBI. PackpriBath coniepkaHue TEPMUHOB U
HKOCHUCTEMBI ATPOIKOCHCTEMBI. MOHSTHUI: aHTPOIIOT€HHAs SKOCUCTEMA,
VYpOoskocucreMsl. buonornyeckoe u arposkocucTema, ypoo3KocucTema,
XO3SIICTBEHHOE 3HAUCHHE 6ropazHoobOpasue.
arpo3KOCUCTEM U YPOOIKOCUCTEM. XapakTepu3oBaTh arpO’IKOCUCTEMBI U
buopasHoobpasue kak paxkTop ypOOIKOCUCTEMBI, 0COOCHHOCTH UX
YCTOHYMBOCTH SKOCUCTEM. COXPAHEHUE | CyLIeCTBOBAHUS.
OMOJIOrMYECKOro pazHooOpasus [TpuBOANTE IPUMEPHI AHTPOTIOTESHHBIX
Ha 3emuie. HKOCHCTEM CBOEH MECTHOCTH, OTIMCHIBATH
Jlemoncmpayuu: MX BUJIOBOM COCTaB U CTPYKTYPY.
Tabauysl u cxemol: «ATPOLIEHO3Y. CpaBHHBATh COCTaB U CTPYKTYPY
Obopyodosanue: Konnekuus «Bpeaurenu | npupogHbIX S5KOCUCTEM U
BXHEHUIIINX CETHCKOXO03IHCTBEHHBIX arpo’KOCUCTEM, arPOIKOCHUCTEM U
KYJIBTYP» ypOO3KOCHCTEM
4.5 | buocdepa — VYuenue B. U. Bepuasckoro o 6uocdepe. | PackpwiBaTh cosepikaHre TEPMUHOB U
riobanpHas ['panuIpl, cocTaB u CTpyKTypa MOHATUI: Orocdepa, )KUBOE BEIIECTBO,

YKOCHUCTEMA 3EMITA

o6uocdepsl. )KruBoe BelecTBO U €ro
¢ynkiun. OcobeHHOCTH OnOChEphI Kak

JUHAMHUYECKOE PAaBHOBECHE.
OuenuBars Bknaa B. M. Bepnaackoro
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rJ100aIbHON 3KOCUCTEMBI.
JlnHaMudeckoe paBHOBECHE U 0OpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Iopmpemuwi: B. 1. Bepnaackuii.
Tabauywl u cxemor: «O0IIAs CTPYKTYypa
ounochepr», «PacnpocTpaHeHe KU3HU
B 6nocdepe», «O30HOBBIN IKpaH
ounocdepb»

B CO3JIaHHE yueHHs o buocdepe.
XapakTepu3oBaTh cocTaB buochepsi,
(GYHKIIH ®KUBOTO BelecTBa 6nochepsl
U OTIpEeeNATh (Ha KapTe) 00J1acTH €ro
HanOOJIbLIErO PACIIPOCTPAHECHHUS.
[TpuBOAUTE PUMEPHI TIPOSIBIICHUSI
(yHKUMN )KUBOTO BellecTBa Onochepsl,
OMOTCOXMMHYECKOH IeATETbHOCTH
YeJI0BEeKa.

[Tepeuncnars ocobeHHOCTH OHOCPEpbI
KaK TJI00aTbHOW SKOCUCTEMBI 3eMITH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BemiecT u PackpoiBath conepxaHue TEPMUHOB U
CYIIECTBOBAHHUS OMOTCOXMMHYECKHE IIUKJIBI AJIEMEHTOB TOHATUMN: TIEIOCTHOCTH Onochepsl,
ouochepsl (yrnepopa, a3ora). KPYTOBOPOT BEIIIECTB,

3oHanbHOCTH OMOocdepbl. OCHOBHbBIE OMOTre0OXUMHYECKUE LIUKITbI
OMOMBI CYIIH. AJIEMEHTOB, 30HAIBHOCTH OHOC(heEpHI,
Jemoncmpayuu: OUOMBI.
Tabauyvt u cxemvi: «KKpyropopor OnuceIBaTh KpyroBOPOT BEMIECTB,
yriepoaa B ouocdepe», «Kpyropopor OMOTEOXUMUYECKHUE ITUKIIBI A30Ta U
a30Ta B MPUPOJICH yriepojaa B ouocdepe.
OOBIICHATH MPUUNHY 30HATBHOCTU
ouocdepsl. [lepeuncnsates u
XapaKTepU30BaTh OCHOBHBIE OMOMBI
cymu 3eMJIn
4.7 | YenoBeuecTBO YenoBeuecTBO B Onocdepe 3emiu. PackpbiBaTh coepxanue TEPMUHOB U

B Ouocdepe 3emiau

AHTpPOIIOT€HHBIE U3MEHEHUS
B Ouocdepe. ['modanbHbIC

TTOHSITUI: AHTPOIIOI'CHHBIC N3MCHCHUSI,
AKOJIOTUYECKUU KpHU3uc, r100aJbHBIC
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AKOJIOTUIECKUE MPOOIEMEI.
Jemoncmpayuu:

Tabauywl u cxemvi: «IlpumepHbIe
AHTPOTIOTCHHBIC BO3/ICVCTBHUS

Ha IIPUPOAY», «BaxkHenme ncCTOYHUKN
3arps3HEHUS BO3/lyXa U TPYHTOBBIX
BOJ», «IlouBa — BaxHeumas
cocTasisitonast 6uochepbn», «DakTopbl
Jerpaganny nouBy, «llapHUKOBbIN
ahPpexT», «PaKkTopbl paIMOAKTHBHOTO
3arpsisHeHus: ouochepwi»; Kpacnas
kaura PO, u3006pa>keHust 0OXpaHseMbIX
BUJIOB PACTEHUM U )KMBOTHBIX

pOOIEMBI.

XapaktepusoBath OnochepHyro poJih
YEJIOBEKa.

[TpuBOUTH IPUMEPHI AHTPOTIOT€HHBIX
U3MEHEeHHH B Onocdepe.

OneHuBaTh MOCIEICTBUS 3arPA3HEHMS
BO3YILIHOM, BOIHOU CPEIbl, U3BMEHEHUS
KJIMMaTa, COKpAICHUS
OuopazHoobOpasusi.

@opMyIHpOBaTh COOCTBEHHYIO MO3ULUIO
110 OTHOLICHHUIO K IJI00aIbHBIM U
PErMOHAJIBHBIM 3KOJIOTHYECKUM
npobiemMam, apryMeHTHPOBATh CBOIO
TOYKY 3PEHUS.

Ha3zbiBaTh puUrHbI NOSIBICHUS
IIPUPOTOOXPAHHON ITUKH,

pacKpbIBaTh 3HAYEHHUE ITporpecca

JUTSL IPEOJOJIEHUS 3KOJIOTHYECKOTO
Kpu3uca

4.8

CocyuiecTBoBaHME
IPUPOIBI U
YeJI0BEUeCTBA

CocyuiectBoBaHuE MIPUPOJBI U
yenoBeyecTBa. CoXpaHeHUE
Omopa3zHooOpa3us Kak OCHOBA
ycTorunBocTr 6uochepsl. OcHOBa
paIMOHAJIBHOIO YIPaBICHUS
IPUPOTHBIMHA PECYPCAMH U UX
ucnojab30oBaHue. JlocTimkenus Ononoruu
Y OXpaHa MPUPOIBL.

PackpriBath coneprkanre TEpPMUHOB U
IIOHATUM: PallMOHAJIBHOE
IIPUPOIOITIOIB30BAHUE, YCTONUNBOE
pa3BUTHUE, KOIBOJIIOLIHS.
XapakTepu3oBaTh PalMOHAIIEHOE
VCITOJIb30BAHKE ITPUPOIHBIX PECYPCOB;
OCHOBHBIE TOJIOKEHNS KOHUEIIIAN
YCTOMYMBOTO Pa3BUTHUS
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Jemoncmpayuu:
Tabauyvt u cxemol: «buochepa u
YEJIOBEK»

Htoro gacos 1o Teme 9
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO 34
YACOBIIO ITPOTPAMME
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